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Note on Train Speeds, 
by Lronen WIENER, 
Professor at the University of Brussels. 
PART II (Continued) “ 


Train speeds and services in different countries. 


XX. — GERMANY. 


SUMMARY. 


CHAPTER Li. — GENERAL, (d) the D trains; 
(e) the # trains; 


1. The railway system. (f), theeP, traine 
2. Railway companies. aLaat esesaia 
3. Track- and loading gauges. 3. ae - trains. 
4. Train circulation. 3. Goods trains. 
CHAPTER Dil. MouNTAtn LINES CHAPTHR LV, — THE SERVICES. 
RE ae eee 1. High-speed lines. 
pully districts. : 2. The important services 
2. Lines with heavy gradients. e: : ‘i 
Mock railwavaes te 3. Internal services. 
4. Telpher eee A) Prains radiating from Berlin, 
| B) Secondary centres. 
CHAPTER LIII. — Tue FERRYBOATS C) Interprovincial services. 
; 4. Services to watering places. 
River services. 5. International services. 
Lake services. 6. Urban and suburban services. 
Maritime services. 


So) 


CHAPTER LVI. — SLEEPING-CAR 


HAPTER LIV. — THE TRAINS 
CHAPTER LIV. THE TRAINS, AND RESTAURANT-CAR SERVICES. 


1. Classes of trains 1. Characteristics. 
(a) the FD trains; 2. The Mitropa’s services. 
(b) the FDt trains; 3. The International Sleeping-Car Company’s 
(ec) the Z trains; German services. 


(1) Cf. Bulletin of the Railway Congress, October and November 1933; January, May 
June and July 1934; February, March, April, May, July and October 1935; March, May, 
June, July and August 1936; February 1937. 
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LVII. THE SPEEDS. 


CHAPTER 

1. Development. 
Distribution of methods of traction : 
(a) Propeller-driven vehicle; 
(b) Fast diesels; 
(c) Eleetrie traction; 
(d) Electric motor coaches; 
(e) Steam locomotive traction. 
3. Fast steam services : 

(a) Berlin-Hamburg line; 

(b) Berlin-Dresden line. 


to 


CHAPTER LI. 
General. 


LI-1. — The railway system. — The 
first German railway, from Nuremberg 
to Furth (Ludwigsbahn), two shares otf 
which were bought by the Bavarian Go- 
vernment in 1833 (1), was opened to ope- 
ration on the 7th December, 1835, soon 
after the Dublin & Kingstown Ry. (*) 
(Ireland), opened on the 17th December 
1834, and the Brussels-Malines Ry., open- 
ed on the 5th May 1835 (°*). 

On the 24st Oetober 1843, the German 
and Belgian frontier sections were open- 
ed simultaneously, thus connecting Co- 
logne and Liége. 

On the other hand, owing to the great 
number of lines built subsequently by 
the Companies, operation had become 
particularly complicated when, on the 
10th November, 1846, the Union of Prus- 
sian Railways (now, and since the ad- 
mission of foreign countries, known as 
the « Verein » of Central European Rail- 
ways) was founded. 

Standards applicable to all the main 
lines were adopted on the 12th June, 
1878. 
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4. The fastest runs. 
5. Long. non-stop runs. 
6. Conclusions. 


CHAPTER LYE APPENDICES. 


1. Navigation on the lakes. 
2. River navigation. 
3. The Reichsbahn’s bus services. 


Central European (M.E.Z.) time was 
introduced on the 1st April, 1895, and 
the 24-hour notation on the dst May, 
1927. 


LI-2. — The Companies. — On the (st 
December, 1838, the first State railway, 
the Brunswick-Wolfenbiittel line, was 
opened to traffic. Since then the State 
systems have principally developed and 
most of the important private railways 
have been systematically bought up since 
1871. On the 1st July, 1925, the Govern- 
ment bought the 48 km. (30 miles) long 
German section of the Noord Braband 
Company from Wesel to the German 
frontier, while the Duteh Government 
took over the rest of the railway in Dutch | 
territory (see pp. 282/370 et seq.). The 
result is that there are only two impor- 
tant private standard-gauge railways, the | 
Litbeck-Biichen and the Eutin-Liibeck 
(fig. 366). 

The eight important still autonomous 
main-line Administrations were taken 
over by the State on the 34st March, 1920, 
the Reichsbahn was created on the 12th 
February 1924 and the operation handed 


(1) The line was closed in 1922 owing to 
10th September, 1927. 


, lack of traffic. but it was reopened on the 
The Stockton & Darlington Ry. was inaugurated on the 27th Sep: 


tember, 1825; the Liverpool & Manchester Ry. on the 15th September, 1830, and the 


Canterbury & Whitsable Ry. on the 3rd May, 1830. 
>) B i i rd gauge and converted to the Irish 1.60-m. (5’ 3”) gauge in 1857. 
_ (®) The first Canadian railway, the Champlain & St. Lawrence Ry., ypen 
fic from Laprairie to St. John’s on the 21st July, 1836. 


(2) Built as standard 


was opened to traf- 
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over to the Deutsche Reichsbahn Gesell- 
schaft on the 11th October 1924. The 
Deutsche Reichsbahn Gesellschaft operat- 
ed 53 883 km, (33 482 miles) of standard 
gauge line and 903 km. (561 miles) of 
narrow gauge. As is known, this orga- 
nisation has now been done away with, 
and the railway system is operated by 
the State itself. 


The Lupeck-Btcuen Ry. Co. operates 
190 km. (118.4 miles) of lines divided 
up as follows (fig. 366) : 


Litheck-Biichen; 
Litbeck-Hamburg; 


ResRabake ae Pin fe Deck Litbeck-Travemtinde-Niendorf; 
erie Ade ® Pedeck Qiiken Litheck-Schlutup ; 

- Wandsbek-Hamburg-Rothenburgsort; 
Litbeck-Segelberg (secondary line 29 km, = 


18 miles jong, and worked on lease, 


Fig. 366. — Railway Companies in the 
Hamburg-Liibeck region. 


TABLE 302. 
NOTEWORTHY RUNS OVER THE LUBECK-BUCHEN CO’S LINES 
and other lines worked by this Company. 
(Non-stop runs are shown in heavy type). 


33 km. (20.5 miles) of main line; in ad- 
dition to the 24km. (14.9 miles) branch 
to Neustadt. 

Thanks to their geographical situation, 


Distance. Time of | Time || $ é. Speed. 
Saeey ——_*~— Seat a2 : Train. 
Km. | Miles.|| Pre. | spent.) Fo lkm.th.|M.p.h. 
Se SE SRE A AS EE ET SS SSS ER 
nburg- Litbeck -Travemtinde- 
fendorf-Ostsee . . . . .| 87 54.4 || 40.34a.m. | 1.36 2 54.4 | 33.8 ID) alley eile 
bmbure-Liibeck. . . . «| 63- | 39.4 Do. ODI ieee} 04 L4G: 0) D. 113. 

Do. Ries 5 Sie oct few Bren Do. heal foereael I WAM) I ove 94.5 | 58.7 | 605 H-L Schnellzug 
amburg-Travemiinde . . .| 83 | 51.6 j] 6.385a.m. | 1.27]| ... | 57.3 | 35.6 8. 41. 

Do. Pee a Doe rb or 4-44 p.m. | 4700 1 | 83.0 | 54.8 | 605H-L Schnellzug 
ibeck-Travemtinde. . . .{ 20 12.4 1.53 p.m. | 0.18 ae 66.7 | 41.4 Do. 
-Litbeck-Berlin Lehrte . 378 1234 9 6.08 a.m 4.53 9 TEAS || Ae | D. 51. 
fein-Liibeck . . - . « -| 83 | 20.5 |) 7.00a.m. | 0.29) ... | 68.2 | 42.4 Do. 
ibeck-Ratzenburg . 22 Reiellew( 2o0 sein a0 On| \eeecemall eS oule 4 Ono D. 61 

The Eutin-Liibeck Company operates these companies share in a certain 

number of important D-Ziige services 


(fig. 867), in particular those linking up 
Hamburg with Kiel, Rostock, Sassnitz 
and Warnemiinde (with which we will 
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Risfec Biidhen at Butin Libesk 


od NESE MA 


Autien chemins de fer 


Trams D or 


Fig. 


deal again in connection with the ferry- 
boat services) and those from Berlin to 
Kiel. The distance from Berlin by this 
route and the Eutin-Liibeck Co.s line is 
347 km. (245.6 miles), whereas via Ham- 
burg and the Reichsbahn line it is 400 
km. (248.6 miles). 

For its fast local services the Com- 
pany uses two very interesting streamlin- 
ed self-contained units consisting of a 


r 


4-8-4 T streamlined locomotive of the Liibeck-Biichen 
Built by Henschel und Sohn. 


367. — D-Ziige services running over the Liibeck Companies’ lines, 


4-8-2-T Henschel tank engine (fig. 368) 
and two double-decker coaches, built by 
the Linke-Hofmann Werke A. G., of 
Breslau (fig. 369). 

The 120-H.p. engine has a maximum 
speed of 120 km. (75 miles) an hour. 
The two rakes, put into service on the 
Tth April, 1936, have 300 seats, 258 third 
class and 42 second. 

If the Liibeck-Biichen Ry. was the first | 


PEs RM ee Be ed 


Railway. 
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Fie. 3696. — Cross sections and end view of 
double-decker coaches of the Liibeck-Biichen 
Railway. 


to put a streamlined rake of double 
decker vehicles into service, it was far 
from being the first company to use 
stock of this type (not streamlined). 


Railway. 


LI-3. — Track gauges. — Although 
the first German railways were built to 
standard gauge, and the Kingdom of Ba- 
varia passed on the 18th February, 1836, 
a law decreeing that the 1.435-m. 
(¥ 8 1/2”) gauge was to be used for 
all the railways to be built, the Grand 
Duchy of Baden adopted the Irish gauge 
of 1.60 m. (5’ 3”) for its railways, and 
even drew up a general programme with 
connections with the Belgian, Swiss and 
other lines, in competition with the stan- 
dard gauge railway on the left bank of 
the Rhine. 

In 1840, it opened to operation the 22 
km. (13.7 miles) long section from Mann- 
heim to Heidelberg, which was extended 
in 1843 as far as Karlsruhe and soon af- 
terwards to the Swiss frontier, where it 
connected with the North of Zurich Ry. 
also built to wide gauge. 

The German broad gauge (1.60 m. = 
5’ 3”) system thus included 337 km. 
(209.1 miles) of lines (fig. 370) 

Single track : 

Mannheim-Heidelberg . 22km. (13.7 miles). . 
Freibure-Haltingen . . 48km. (29.8 miles). 
Oosaitan 39 5.) 3 ~  eilani Sinan eye 

Double track 
Heidelherg-Freibure .  . 227 km. (141.0 miles). 
Appenweier-Kehl . 15km. (9.3 miles). 
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Double-deck coaches of the Liitheck-Biichen 
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Fig. 370. — Former broad-gauge system of 


the Badon State Railway. 


As the German Verein adopted the 
standard gauge, it was decided to convert 
the Baden lines to this gauge. The work 
was begun in May, 1854, and completed 
on the 15th April, 1855, whilst the North 
of Zurich Ry. was also converted to 


standard gauge when it was amalgamated 
with the Swiss Eastern Ry. 


Though most of the secondary lines 
were built to 1.435-m. (4 8 1/2”) gauge, 


5 
there are a certain number of metre, 
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0.75 m., and 0.60 m. (3’ 3 3/8”, 2’ 5 1/2” 
and 1’ 44 5/8”) lines. 

The most important 0.75-m. gauge rail- 
way was built by the Savon State, the 
first section, from Wilkau to Kirchberg, 
being opened on the 17th October, 1881. 

To give through transport in the case 
of loaded wagons between railways of 
different gauges, Langbein trucks are so- 
metimes used (fig. 8371). The maximum 
authorised speed is 25 km. (415.5 miles) 
an hour on the 0.75-m. (2’ 5 1/2”) gauge 
lines and 20 km. (12.4 miles) on the 
standard-gauge lines. 


In other countries, where such trucks 


care used, these rules are sometimes some- 


what different. For example, on the Gene- 

va Electric Tramway Company’s lines, 

which uses trains formed of Langbein 

trucks carrying up to three standard gau- 

ge wagons, the speed is limited to : 

20 km. (12.4 miles) an hour on the level and 
on gradients up to 1 in 100; 

15 km. (9.3 miles) an hour on gradients of 1 
in 100 to 1 in 33; 

10 km. (6.2 miles) an hour on gradients stee- 
per than 1 in 38; 

6 km. (3.7 miles) an hour on 
curves and through points. 


small-radius 


Loading gauge. — The loading gauge 
of the German railways has been used 
as the model for several countries of 
Central and Eastern Europe (fig. 372). 


LI-4. — Train circulation. — As the 
trains on the first English railways kept 
to the left and were passed on the right: 
on double track lines, this way of work- 
ing became general and was adopted not! 
only in all the British Colonies (except 
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Canada), but also on the European Con- 
tinent : in France (except on the Metro 
and the Alsace-Lorraine Rys.) in Bel- 
gium, Switzerland, Italy, on the Spanish 
Norte, in Portugal, Sweden, Austria and 


+iV'6" +380 

alt St +350 

V3; +043 
Fig. 372. — Loading gauge 
of Central E uropean Rail- 
ways 


the new States (except on certain lines), 
in Hungary, and also in China, Japan, 
on the Chicago & North Western Railway 
(U.S. A.), and also in South America. 

Everywhere else the trains keep to the 
right (+), namely in Germany, Holland, 
Denmark, Norway, Russia, the Baltic Sta- 
tes, all the Balkan countries, Canada, the 
United States (except the Chicago & 
North Western) (*) and, as we have just 
said, on certain railways in other coun- 
tries : the Metro and Alsace-Lorraine 
Rys. in France, and all the Spanish Rys., 
except the Norte. 


Timetables. — The figures used relate 
to the 1936 summer timetables and the 
distances quoted are those given in the 
official German guide-book. 


Stations. — As the rule is for special 


(1) For this information we are obliged to 
Mr. Willox. 

(2) Formerly the New 
also kept to the right. 
place in 1909/1910. 


York Oentral trains 
The change-over took 
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lines to be reserved for special purpo- 
ses, the stations are very extensive, and 
many of them have been rebuilt : Frank- 
fort (1882), Mayence (1884), Hamburg 
(1906), Basle, Bad. Bhf. and Karlsruhe 
(1913), Leipzig (1915) and Stuttgart 
ee 

Apart from coastal towns, in the large 
inland towns there are only a dozen ter- 
minal stations left : four in Berlin, and 
one in each of the following towns 


Altona, Oberhausen, Leipzig, Kassel, 
Frankfort, Wiesbaden, Ludwigshafen, 


Stuttgart, Kempten and Munich, as well 
as a supplementary terminus in Breslau. 

To these must be added Kiel, Lindau, 
and Friedrichshafen, all of which, in ad- 
dition to the ordinary town station, have 
a maritime (or lake) station, as well as 
a dozen reverses used as termini (1). The 
number is therefore considerable, even 
in comparison with neighbouring coun- 
tries (7). 


Cross-town lines. — The main-line 


Line on which situated : 

Kassel-Hichenberg. 

(Kassel) Schwebda-Hei- 
ligenstadt. 

Dombithl-Rothenburg 
(Bavaria). 

Neustadt-Monsheim., 

Ebenhausen-Gmiinden. 

Oberlauscha-Probstzella. 

(Erfurt) Themar-Plaue 
(Thiir.). 

Wurzbach Saalfeld-Lobenstein. 

Isny Leutkirch-Kempten. 
(2) Here are a few examples : 

5 in Belgium : Brussels (2) — Antwerp (2) 
— lLiége (Lonedoz). 

5 in Holland : The Hague 
—Rotterdam (2). 


(1) Terminus. 
Grossalmerode Ost. 
Fiirstenhagen .... 


Schillingsftirst ... 


Bad Diirkheim.. . 
Bad Kissingen .. . 
Lauscha 
Rennsteig (Thiir.) . 


(aclnaatie)) 


Amsterdam (2) 


14 in France : Paris (7) — Lille Rouen 
— Orleans Tours — Bordeaux — Lyons 
— Marseilles. 

2 in Switzerland : Lucerne Zurich. 


Reverses — termini 
Locle. 
5 in Italy 
Naples (2). 


at Meiringen and Le 


Rome Florence — Milan — 
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railways run right through certain im- 
portant towns. In addition to the through 
trains, these lines are then used by most 
of the trains from these towns which, in 
each direction, start some distance 
beyond the town. In this way they pick 
up traffic from a certain number of the 
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town stations they serve. This is the 
case at Berlin, Hamburg, and Cologne. 


BERLIN is obviously the most complete 
example of this method of operation (fig. 
373) : the main line from east to west, 
the Stadtbahn opened on the 7th Februa- 
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Fig, 373. — Diagrammatic map of the Berlin urban and suburban Railways 


(Stadt-, Ring-, an 


ry 1882 between Charlottenburg and the 
Silesia station; a north to south Metro- 
politan line now under construction; a 
circular line, the Ringbahn, and lines ra- 
diating from the following termini : Gor- 


d Vorort-Bahnen). 


litz to the south-east, Anhalt and Pots- 
dam to the south-west; Lehrte to the} 
north-west and Stettin to the north-east.| 

The central east to west line is run 
over, not only by the Stadtbahn electric} 
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(rains (‘) adjacent to the main line, but 
also by all the important trains serving 
the east or west of Germany. Those to 
the west start from the Schlesischer Bhf., 
ind serve Alexanderplatz (2.2 km. = 1.4 
miles), Friedrichsstrasse (4 km. = 25 
miles), Zoologischer Garten (9 km. 
1.6 miles) and Charlottenburg (11.3 km. 
= 7 miles), which adds about 40 minu- 
es to the journey times of the D trains 
und 24 to 26 minutes to those of the FD 
rains, which only stop at Friedrichs- 
strasse and the Zoologische Garten. 

The north to south line, now under 
onstruction, which will only be used 
vy the electric trains, will likewise link 
1p the southern termini of Anhalt (and 
Potsdam) and the northern terminus of 
Stettin, crossing the first line at Fried- 
‘ichsstrasse. 

The position at Hampure is similar. 
3efore running into the main station 


65 km. = 4.0 miles), trains from Al- 
ona Hbf. have stopped at Hamburg 
Dammtor (5 km. = 3.4 miles), which 


dds 12 minutes to the journey time of 
‘D trains and 14 to 15 to that of the D 
rains, to which must be added the stop- 
ying time at Hamburg Hbf. 

At Cotocne, before leaving the main 
tation (Hbf.) trains from Cologne-Deutz 
200 m. (0.75 mile) away, have left this 
tation 10 to 12 minutes earlier. 

The position in Brussels will be the 
ame as in Berlin when the Nord-Midi 
unction is completed, with the sole dif- 
erence that the distance between the 
lord, Central and Midi stations is only 
5 km. (1.55 miles). 

Apart from the main-line trains, Ber- 
n is served by the S- and U-Bahnen and 


(1) The first section to be electrified was 
‘om Potsdam to Erkner, opened on the 11th 
une, 1928. 
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Hamburg by the Stadt- und Vorort Bahn, 
which we will deal with in connection 
with urban services. 


CHAPTER LII. 


Mountain lines. 


LII-1. — Hilly districts. — Though 
there are no high mountains except along 
the southern frontier ; Black Forest, 
Swabian Alps, and in particular the Ba- 
varian Alps, there are some fairly impor- 
tant mountain ranges in other parts of 
the country : from Treves to Hof, south 
of the Moselle, north of the Main, as well 
as at the sources of the upper tributaries 
of the Weser (Hunsriick, Taunus, Thii- 
ringer Wald); the Harz mountain mass 
between the Elbe and the Weser, and fi- 
nally the smaller mountain ranges form- 
ing the boundaries of former Bohemia 
to the west, north and north-east (Boeh- 
merwald, Erzgebirge and Swiss Saxony, 
Riesengebirge and its accessory ranges). 

Consequently there are few tunnels. 
The longest of them, with double track, 
is that of Cochem on the Moselle line, 
which was opened on the 45th March 
1879 and is 4203 m. (2.61 miles) long; 
the Elm tunnel, between Frankfort and 
Bebra (built in 1909), is 3500 m. (2.17 
miles) long and the Krahberg tunne! on 
the Odenwald line 3100 m. (1.93 miles) 
long. All the others are less than 2 km. 
(1.24 miles) long (*). Though there are 
not many tunnels, the mountainous na- 
ture of certain parts of the country has 
had a great influence on many of the 


(1) On the line from Cologne to the Bel- 
gian frontier, the Koenigsdorf tunnel, built 
in 1837 this side of Aix-La-Chapelle is 1 500 
m. (0.93 mile) long. and the Welkenraedt tun- 
nel. built in 1871. is 740 m. (0.46 mile) long. 
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railway lines, the maximum altitude 
being reached at Oberwiesenthal (892 m. 
— 3935’ above sea level) on the 20th 
July 1897, and since then at Barental 
(1 030 m. = 3379’ above sea level). 

The railways in southern Germany run 
through the mountainous regions of Ba- 
varia, Wurtemberg and Baden, so that 
many steep gradients are encountered; 
the gradient is as much as 1 in 50 when 
crossing the Thiiringerwald between 
Schweinfurt and Erfurt; 1 in 45 on the 
Geislingen gradient, in Wurtemberg; 
1 in 40 between Hochstadt and Probst- 
zella on the Berlin-Munich main line, as 
well as at Neuenmarkt, and 1 in 25 in 
the region between Bad Reichenhall and 
Berchtesgaden. Owing to the develop- 
ment of this watering place, it is now 
served by main-line trains and even by 
through electric motor coaches from 
Stuttgart. 

Apart from these lines, there are local 
railways which also serve mountainous 
regions. Although the train speeds are 
of necessity moderate, important through 
trains run over these lines, in whose case 
the traction problem, is of prime impor- 
tance. For example, between Waldshut 
and Immendingen which are only 10.2 
km. (6.5 miles) apart as the crow flies, 
the railway has to run 25.6 km. (15.9 
miles) in order to make good the 231 m. 
(758’) difference in altitude. 

The Black Forest Railway, built 
between 1866 and 1873, across the bend 
of the Rhine (+), in spite of its 1 in 30 
gradients is only able to cross the cen- 
tral range by means of a double spiral 
and a helical tunnel between Hornberg 


(1) Offenburg and Singen are 163 km. 
(101.3 apart, but the railway line 
between them alone the Rhine via Basie is 
237 km. (147.3 miles) long. 


miles) 
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and Nussbach, by which it climbs from 
180 to 210 m. (580’ to 689’) above sea 
level. 

The Murgtalbahn, its branch from 
Hausach towards Freudenstadt (at 756 
m. — 2 480’ above sea level), has 4 in 20 
gradients. The 0-10-0-T locomotives 
haul 3 or 4 four-wheeled vehicles on 
this line. 

An endeavour was therefore made to 
improve the services in mountainous 
parts, by designing appropriate locomo- 
tives for fast trains over fairly hilly li- 
nes, and express train locomotives for 
lines with steep gradients. 

A 4-8-4 type of locomotive was conse- 
quently designed, for a speed of 140 km. 
(87 miles) an hour, and the dead weight 
of the rolling stock reduced. This re- 
duction reached 25 % in the case of the 
corridor coaches, 15 % for the Eilziige 
rolling stock, and 25 % for the local- 
train coaches. 


LII-2. — Lines with heavy gradients 
(fig. 374). — Powerful 2-40-2 tank loco- 
motives were used, which made it possi- 
ble to improve the operation considerably. 
To reach Altenberg, for example, the 
trains from Dresden ran for 11 km. (68 
miles) over the standard-gauge line to 
Heidenau whence a 0.75-m. (2’ 5 1/2’7) 
gauge line, 42 km. (26.1 miles) long, con- 
tinued to destination. In order to avoid 
too costly works, it was decided to retair 
the unfavourable technical conditions of 
this line, the gradients being 1 in 30 and 
even 1 in 26 and the radius of curves as 
little as 140 m. (7 chains), but to conver’ 
the existing gauge to standard so that the 
whole journey could be worked with the 
same locomotives from Dresden to Al. 
tenberg. To do this, the locomotives hac 
to reach a high speed on the Dresden. 
Heidenau section; this speed was fixec 
at 70 km. (43.5 miles), and for the res 
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Fig. 374. — Location of noteworthy railway sections in the mountainous districts 


of Central and Southern Germany. 


of the line at 40 km. (25 miles) with a tons), can run through curves of 100 m. 
(rain of 6 light coaches, weighing 180 t. (5 chains) radius. This flexibility is 
(177.2 Engl. tons). obtained on two of them by the use of 

These locomotives, the axle load of Schwartskopff-Eckhardt bissels and on 
which cannot exceed 18.5 t. (18.2 Engl. two others by Lutterméller axles (*) 


(1) The leading features and dimensions are as follows : 


aie SUlrOnes yan (eee oun) keery/em), Water capacity ... . 14 mi. 

: (284 Ib./sq. in.). (3 080 Br. gall.). 
Weight in running order. 124.9 t. Huelycapacityaes s ss). 3) tons, 

(122.9 Engl. tons). Rigid wheel base. . . DeAD rae, (ie Uy. 
Adhesive weight. . . . 90.9 t. Rigid wheel base — Per- 

:(89.5 Enel. tons). centage of total wheel 
mare, weight <3 s° 4 =. 100.6 t. bascar, Mayet Sarrihs a4 bier: 


eos “_ [(99. 0 Engl. tons). 
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(fig. 375). The Linke-Hofmann third- 
class metal carriages only weigh 25 t. 
for 70 seats, i. e. 350 kgr. (772 lb.) per 
seat. 


merly built for the Halberstadt-Blanken- 


burg Ry., but of increased power. 
The Brocken Ramway, like the Hal- 
berstadt-Blankenburg Ry. situated in the 


LEE eee re 


In the last column of Table 304-b men- Harz, also has steep gradients as can 
tion is made of a 2-10-2-T Borsig loco- be judged by the successive altitudes 
motive derived from the same type, for- reached : 

Wierniverodes:, —y) se emer O km. + 234 m. (768”) 
Steinerne-Renne 6.3 km. (3.9 miles) + 314 m. (1 030°) 
Drei Annen-Hohne. 14.5 km. (9.0 miles) -+ 540 m. (1 772’) 
Schierke 19.9 km. (12.4 miles) + 685 m. (2 247’) 
Géthewee . 28.1 km. (17.5 miles) -+ 956 m. (3 137°) 
Brocken. 33.4 km. (20.8 miles) + 1142 m. (3 747’) 


In both directions, the run takes about 
an hour and a half. 


LII-3. — Rack railways. — Germany 
was one of the first countries to make 
use of the rack on main lines, even on 
standard-gauge lines. A few words must 
therefore be said on this subject, parti- 
cularly about the ratio between the use- 


1) Gb tim AN 


(a) The Banen Horientat Ry. links} 
up the Rhine (Freiburg in Brisgau) and 
the Danube (Donaueschingen), through 
the south of the Black Forest a 


ful weight, the gross weight and the train 
speed, on the usual gradients of 1 in 20 


Titisee). A Klose rack was formerly use 
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on a 7 200-m, (4.47 miles) section (1) to 
reach a culminating point 893 m. (2 930’) 
above sea level, i. e. 624 m. (2047) above 
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the starting point, but since the electrifi- 
cation of the line the rack has been aban- 
doned. ; 


TABLE 303. 
TRAINS OF THE HOLLENTAL RAILWAY. 
; : ; Speed. 22 = 
RUN. f Distance. Time of Time ed ESAS aa Train. 
departure, spent. Secee 
: Km./h.|M.p.h.| 5 (8 7s 

a ZirS 

burg-Wiehre (48 km. 

= 29.8 miles) -Hinter- 

rten 22.9 km. 9.04 a. m ORGS mms Once Zoe}: — | train. 

(14.2 miles) 
Te (3, IN0) Joh, tal 0.382 | 42.9 | 26.6 | — |Do. (return). 

C. GG eco (PN Bhs an) 0.54 | 25.4 | 15.8 7 | Ordinary train, 

The altitude of the stations served is as follows 

| Tig URES 3) 5 oe i 0 km. — + 269 m (882°) 

Kirchzarten 2) peels (7.8 miles) + 392 m. (958’) 

} Hirsehsprung. 19.7 km. (12.2 miles) + 559 m. (1 834’) 
Culminating point. 893 m. (29307) 
Hinterzarten. 26.9 km. (16.7 miles) + 885 m. (2 904’) 

Titisee . 30.8 km. (19.1 miles) 
Neustadt 36.4 km. (22.6 miles) + 805 m. (2641) 
Donaueschingen. 76.8 km. (47.4 miles) 

; 

The P trains are formed of light four- km. (18.6 miles) of standard-gauge ad- 


Wheeled vehicles weighing not more than 
00 t. (98.4 Engl. tons) altogether. 

The 19-km. (11.8 miles) long branch 
‘rom Titisee to Seebrugg, the DREISEEN- 
AHN, opened in 1926, runs towards the 
Teldberg, 1500 m. (4920’) above sea le- 
‘el. At Barental (7.6 km. 4.7 miles) 
t reaches an altitude of 1030 m. 
3379’), the highest point attained by a 
tandard-gauge railway in Germany. 


(b) The ItmMENAv-SCHLEUSINGEN (THU- 
INGERWALD) Ry. — After considering an 
rdinary adhesion line (*), in 1904 it 
vas decided to build a mixed line : 30 


hesion railway and five sections, 6 240 
m. (3.87 miles) long altogether of Abt 
rack railway, with maximum gradients 
of 1 in 40 and 14 in 17 respectively, and 
curves of 250 and 200 m. (12.5 and 10 
chains) radius. 

The 1904 0-6-2-T locomotives, with two 
gear wheels, weighing 59 tons in working 
order, hauled : 


165 t. up 1 in 20 gradients at a speed of 
10 km. (6.2 miles) an hour; 

135 t. up 1 in 17 gradients at a speed of 
10 km. (6.2 miles) an hour; 

105 t.up 1 in 17 gradients at a speed of 
15 km. (9.3 miles) an hour. 


(1) On the adhesion section, the maximum 
yadients are 1 in 40, the minimum radius 
f curves 300 m. (15 chains); on the rack 
ection, these figures reached 1 in 18 and 260 
a. (13 chains) radius. 

Two 2-6-2 tank locomotives haul 6 bogie ve- 


hicles weighing 175 t. (172.2 Enel. tons) ex- 
cept on the rack section where a 0-6-2 tank 
locomotive is used in addition, 

(2) With curves of 200 m. (10 chains) ra- 
dius and gradients of 1 in 33, the line would 
have been 2.4 km. (1.5 miles) longer. 
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The line runs up and down the two 
sides of a hill. Starting at 477 m. (1 565’) 
above sea level, it climbs to 747 m. 
(2451’) and then runs down to 370 m., 
(1214). There is no reverse slope on 
neither side. 

(c) The Prusstan Harz Ry., 30.5 km. 


(18.95 miles) long, opened in 1885, links 
up Blankenburg and Tanne by running 


Halberstadt . (Oy Uaiane 
Blankenbure . 18.8 km. 
Hiittenrode 28.7 km. 
Riibeland . . . . S364 Lea, 
Culminating point 40.2 km. 
Rotenhiitte 43) kom 
Tanne 49 km. 


The Abt 0-6-2-T 50-ton locomotives 
hauled 120 t. (118.1 Engl. tons) at 12 
km. (7.5 miles) an hour on the rack sec- 
tion and 25 km. (15.5 miles) an hour on 
the adhesion sections. 

The 2-8-2 tank locomotives by which 
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across two mountain ranges. There are 
40 Abt rack sections, 285 to 1550 m. 
(0.177 to 0.96 mile) long, with a maxi- 
mum gradient of 4 in 17 and curves of 
300 m. (145 chains) radius and 200 m. 
(10 chains) on the less steep gradients. 
On the adhesion sections, the gradients 
are limited to 1 in 40 and the radius of 
curves to 200 m. (40 chains). The follow- 
ing altitudes are reached 


(11.7 miles) + 106 m. (3487) 
(17.8 miles) + 477 m. (1 565’) 
(20.6 miles) + 384 m. (1 260’) 
(25.0 miles) + 503 m. (1 650’) 
(26.7 miles) -- 431 m. (14147) 
(30.4 miles) + 460 m. (1 509’) 


(92.5 Engl. tons), 81 t. (79.7 Engl. tons) 
being available for adhesion. They haul 
150 t. (147.6 Engl. tons) on the rack = | 
tions. 

Recently the mixed locomotives a | 
replaced by new 2-10-2 Borsig locomoti4 


they were replaced in 1922 weigh 94 t. ves with simple adhesion (fig. 376) 
= Aj 
me 
LOZ : 
SO] ee p an 
) ‘- a8 
i —— —_|] 0 Sa 
Hd Omran ae 
nae = ee a|| = ; SSS =| 
io LY iy (ir) (1 Vee vain i i 
850.22 Balass 4.050 
i emaimaaietay Uses RCo ah es £300 ad | 
12.450 40°10 
Fig. 376, — 2-10-2 adhesion tank locomotive, 


built by the Borsig 


which can run through curves of 140 m. 
(7 chains) radius. This represents a 
notable progress, as the rack system im- 
plies many subjections it is very interest- 
ing to avoid. For instance, on the North 
Western Ry. (India), maximum gra- 


Works, Tegel-Berlin. 

dients of 1 in 25 were equipped on t 
rack system, and it was found possibl 
to do away with it, thanks to the use 
more powerful locomotives. The intr 
duction of Borsig tank engines on t 
Harz Railway has still further increas 


Q 


ale 


satay wernt Rae 
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e gradients which can be worked by 
mple-adhesion locomotives. 


(d) The Bavartan WecscHerp LINE. — 
etween Erlau (near Passau) and Weg- 
sheid there is 16410 m. (1 mile) of 
wk railway divided up into two sec- 
pms (+). 


On the REUTLINGEN-SCHELKLINGEN line, 
etween Honau and Lichtenstein there is 
rack section 1990 m. (1.24 miles) long. 
The speed of the trains is 12 km. (7.5 
les) an hour both up and down the 
ne on the former, and 10 km. (6.2 mi- 
2s) an hour on the latter line. 

We will not deal herein with rack rail- 
ays used for tourist traffic only (*). 


Locomotives. — The question of mo- 
ve power on these lines is of prime im- 
ortance, as on its solution depends the 
iture of this kind of traction. Though 
1ese are important lines, and not merely 
jurist services, very little progress was 
ade in this connection for many years, 
id in many cases the original locomoti- 
‘s are still in use. 


(1) The oldest is that from Stuttgart to 
egerlock, opened on the 23rd April, 1884. 
/ was succeeded by the following 

The NSiebengebirgsbahn, from Kénigswinter 


10 m. — 164’ above sea level) to Peters- 
moe (334 m. — 10967)5 leneth 1500 im. 
1.932 mile); maximum eradient 1 in 4. 
The Drachenfels Ry. (325 m. = 1 066’ 
yove sea level); lenoth 1520 m. (0.944 
ile); gradient 1 in 3.9; 

The Wuppertal-Tolleturm line; difference 


altitude 170 m. 
.01 miles) ; 


The St. Andreasbergbahn (Harz), from the 
ation (454 m. = 1] 424’ above sea level) to 
fe town (604 m. = 1 982’); length 1700 m. 
056 miles) ; 

iThe Wendelsteinbahn, from 10 km, (6.2 mi- 
i) beyond Brannenburg (Munich-Kufstein 
ie) to Wendelstein, which climbs from 472 
1790 m. (from 1548’ to 5 873’) above sea 
rel, also has a rack section. 


(588’); length 1630 m. 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 1721 


a 


Two German builders, the Esslingen 
Works, and the Borsig Works, of Tegel- 
Berlin, have however specialised in build- 
ing locomotives of this type, and have 
designed some interesting examples for 
foreign countries. The 1922 mixed 2-8-2-T 


Borsig locomotives showed considerable 


progress over their predecessors. They 
hauled 4150-ton trains up 1 in 17 gra- 
dients and could run through curves of 
140 m. (7 chains) radius. To make this 
possible the flanges of the driving wheels 
were thinned down and the trailing pair 
of wheels given some play. 

In spite of this the rack section was 
still a drawback from the operating point 
of view. Messrs. Borsig then designed, 
for the Halberstadt-Blankenburg Rail- 
way, a 2-10-2-T locomotive (fig. 376) de- 
veloped from the previous design, which 
could not only cover the working on the 
level, but also with simple adhesion haul 
the train over the mountain sections up 
{ in 17 gradients. This time, to run 
through the same curves, the flanges of 
the driving wheels had to be cut away 
altogether, and play given to the second 
and fifth pairs of wheels. The end 
coupled wheels with the carrying pairs 
of wheels formed Krauss bogies. The 
maximum axle load could not exceed 
15 t. (14.8 Engl. tons) and these locomo- 
tives had to haul 200-t. (196.8 Engl. tons) 
trains up the gradients at a speed of 12 
to 15 km. (7.5 to 9.3 miles) an hour. 
During the trials, they hauled 260 t. (256 
Engl. tons) at 12.25 km. (7.61 miles) an 
hour. 

The leading dimensions of another 
2-10-2-T Borsig locomotive built on the 
same principles for other mountain lines 
where the gradients were not quite so 
steep are also given (see table 304-b). 


LII-4. — The German telpher lines for 


TABLE 304 (a). 
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LEADING DIMENSIONS OF RACK LOCOMOTIVES. 


Type . 0-6-2-T 
Administration. Timenau. 
: { mim, 2x 470 
diam. . -) in. (18 1/2”) 
1 ) mm. 420—450 
Cylinders (°° > Ye stlanis (168 TZ. 
: Wee Uae ey) 
; sles ele 500 
piston stroKxe ) oe (19 11/16”) 
Sree ee { ker./em2. 12 
Boiler pressure . -} qb./sq. in. (170.7) 
§ es m2. 21d 
Grate area c sq. it. . (22.7) 

F ; ne. 122.8 
Heating surface. : } sq. ft. . (1322) 
Superheating surface m0. 9 
Superheating surface. -) oo it, | 

| Tale as, Pants enti, emonc he Mes 4.8 
Water capacity. ‘Bs loan (1056) 
Coal capacity tons 1.2 

Sohail & : j m. ' 1.080 y. 
norte sage 1 dt (3° 6 1/2”) 
oe r | Nis 0.688 
* ) ft.in. . (2? 3”) 
; \ metr. t 
empty. ‘) Bho, ¢ 
Weie apne pS) anes vier “5 9.9 
cignt oe ) Enol. ¢ (55.0) 
: eee Vameiny 
adhesive. . i Baste 
adhesion. .! km./h, 
Max. PSE Mea 
use a { km./h. 
ei) ai TOS Ne 
passenger traffic (fig. 377) are noted 
for their speed which is 5 m. (16.4’) per 
sec. on the Kreuzeckbahn (Garmisch), 


0-6-2-T 


Bavaria. 


2 >< 460 
(iS. 1/se) 


508/508 
(20277203) 


4.0 
(880) 


1.6 


1.006 
(3° 3.19/32”) 


0.800 
(2° 7, ef2) 


the Wankbahn (Partenkirchen) and the 
Predigstuhlbahn (Bad Reichenhall), all 


of which are in southern Bavaria. || 
other countries such high speeds are or} 
found on the Montserrat (Spain) 


0-6-2-T 


Bavaria. 


2 480 
(18 7/8”) 


508/508 
(20”/20”) 
13 
(184.9) 


1.006 
(3? 3 19/32”) 
0.800 
(22 wie yjere)) 
50.4 
(49.6) 


59.9 
(59.0) 


46.7 


(28) 


Wurtemberg. 


2x 420 
(16 1/2”) 


612/540 
(30"/24 1/4”) 


14 
(199.1) 


1.40 
(15.1) 


112.4 
(1210) 


0 


1.0 
1.230 
(4° 7/16”) 


0.945 
(3? 1 13/64’) 


aes 


— 


We ON 


Or St 
tO WR woo 


a 
S 


also built by Messrs. Bleichert. 


a 


ee ae 


yy 
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The two Zugspitze telpher lines. 
a) Bavarian side. b) Tyrolese side. 


The two Garmisch-Partenkirchen telpher lines. 
Kreuzeckbahn. Wankbahn, 


+1574m__ 


~ = = REL 


Stitze 


aS 05 10 15 20 Km Oi] a2 93 Qk 045 


The Predigstuhlbahn at Reichenhall The Burghergbahn at Bad Harzburg 
(Upper Bavaria). (Northern Germany). 
Fig. 377. — Longitudinal section of a few telpher lines built by Bleichert. 
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TABLE 3040. 
ee ee eee 
Type. 0-6-2-T 2-8-2-T 2-10-2 2-10-2 
‘ any ais Rieti tea CEN Prussia. Harz (1). | Reichsbahn. | Halberstadt-| Reichst 
CORD AAT wor: (2). Blankenburg. (4). 
waaeeeeeeeeeeeee eee eee eer eee eee rere 
: ( mm. 470 450 2x 520. _700 7 700 
Ghai, 6 ay ieee (1S 1/27) Ly U/C 20. 272) (Atl MW jPaO) (27 
eae mm. 500 300 we 
Cylinders¢ do. . > in... (19 11/16”)| (11 13/16”) | " = a 
ae eee ( amm- 420 600/600 500/500 550 é 66 
Sui Se ante, (16 1/2”) |(23 11 5/8”)| (19 11/16) Kai 11/16") ome 
19 G/ 16") | 
Pa cre ee ker./em2. 12 10 14 14 14 
art eh =) Th. /sq. 3m: (170.7) (142) (199.1) (199.1) (199. 
ns ae sq its (22.8) (20.1) (30.8) (42.6) (46. 
Hoare curt m2, P3333 136.0 Ws 180.86 200. 
Sage ae Bae ey sq. ft (1327) (1463) (1288) (1946) (215) 
q ; cho 2 : s,s 39.8 54.14 62. 
Superheating surface. . } sq. ft. (428.4) (582) (oz 
Tadhae Aa nati WMS 8 5.5 4.5 3.0 8.8 12. 
Water capacity. | Br. gall. . (1210) (990) (660) (1935) (264: 
Coal capacity tons Zell 2.0 3.0 3.0 4. 
Aah (ah 1.080 1.250 1.100 1.100 1.400 
Wheel ia } ftan. (3°68 1/2”) \(41 3/16”) \(3°7 5/16°)4 (3° 5/16") |) es 
V DeCCLS 
ae nee 0.800 0.573 0.800 0.850 
° Fj Wun shale (227 V2) ON SY NGN (2a G2) (2e Olly. 2es) 
sae ( metr. t 48.3 45.7 80.7 79.0 10 
CEUDUYS i nad ee (47.5) (45.0) (79.4) (77.7) (10 
ee . IMleCULS ban 59.1 55.9 94.3 100.0 124 
ve oe , Engl. t (58.0) (55.0) (92.2) (98.4) (123 
adhesiy { metr. t 44.0 43.5 66.4 75.0 93) 
gees) eel (43.0) (42.6) (65.3) (73.8) (91 
: ace km./h. 50 55 ; 
ee adhesion . | ee 31) ao . 
pees) Meare { km./h. 20 20 No 
{Caine Joe ie (12.4) (12.4) 
(1) 1885 type. Total wheelbase 11.90 m. (39° 1/2”); rigid: 3.30 m. (10° 10 


1 
(2) Borsig 1922 type. 


(3) 
(4 


) Type 20. 


The Zugspitze, the highest peak of the 
Bavarian Alps, and in fact in Germany, 
is served by two telpher lines one on the 


Bavarian side and the other in the Au 
trian Tyrol. The first climbs from 2 67 
(8 763’) above sea level where t 


m. 
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lectric rack railway ends (*), to the 
ugspitzgipfel 2950 m. (9 688’) above 
atum. The second climbs from 4 227 to 
803 m. (4 025’ to 9 196’) above sea level. 
he length of these two lines is 732 and 
373 m. (0.45 and 2.09 miles) respecti- 
ely, and the speed on both 4 m. (13.1’) 
er sec. The second is one of the longest 
elpher lines in the world, only the Ne- 
elhornbahn, and the Patscherkofelbahn 
3737 m. = 2.32 miles) being longer, 
ut the Zugspitzbahn makes good the lar- 
est difference in altitude 1-5 76.2m0, 
5170’) (**). 


CHAPTER LIII. 
The train ferries. 


LIII-1. — River services. — Whilst 
vaiting for large bridges to be built, train 
erries were provided at the mouths of 
iome of the great rivers, and later on 
eross the rivers themselves, and then 
iver some straits. 

The first train ferries or ferryboats 
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were introduced in England, in 1854, 
over the 8.8 km. (5.5 miles) wide Firth 
of Forth, and the next year over the 1.4 
km. (0.87 mile) wide Firth of Tay; they 
continued in service until their re- 
placement by the bridges built by the 
North British Ry., 2529 m. and 3 286 m. 
(1.57 and 2.04 miles) long respectively. 
Other train ferries were soon put into 
service at the mouth of the Humber 
between Gainsborough and Hull. 

In 1897, at the mouth of the Mersey, 
Liverpool was linked up with Birkenhead 
in the same way by means of ferryboats 
With a screw propellor at each end, and 
Glasgow with Fenniestown on the Clyde. 

The « Fenniestown » with four screws, 
built in 1898, was pontoon shaped : 


Leneth 24.30 m. (79’ 97) 
Width. lisierane (422 Se) 
Draught . 2.90 m. (92 6 1/4?) 


By means of a double-track movable 
bridge 23.70 m. (77 9”) long and 9.75 m. 
(32’) wide, 8 passenger carriages or 3 
goods wagons together with 300 passen- 
gers were loaded unto each of the two 


| been dealing with. 


in the 4466-m. (2.78 miles) 


speed of 6.3 km. (3.9 miles) an hour. 


two. 
the locomotive. 


Nebelhorn (1932 m. = 6 338’). 
sea level to an altitude of 1212 m. 
above sea level. 


R(377’ to 653’) 


above sea level. 


The four-wheeled rack locomotive with three gear wheels weighs 28.7 t. 
tons) and develops a tractive effort of 15 tons at 9 km. (5.6 miles) an hour. 
Eibsee it hauls three 8.7-ton bogie vehicles each containing 54 seats, and beyond Hibsee 
The dead weight per passenger is thus 338 and 427 ker, (745 and 941 


(**) The Nebelhornbahn runs from Oberstdorf 
The Fichtelberg telpher climbs from from Oberwiesenthal (Saxony) 905 m. 
(3 976°). 


The Loschwitz telpher (Dresden) 280 m. (0.17 mile) long climbs from 115 to 199 m. 


The Burgberg telpher, at Bad Harzburg, climbs from 291 to 486 m. (955° to 


(*) This railway cannot be included among the mixed rack and adhesion railways we have 
It is only a metre-gauge secondary tourist line. 
Garmisch (705 m, = 2313’ above sea level) to Grainau (at the 5.8th km.) is a simple 
-adhesion section and the gradients do not exceed 1 in 27. 

The rack section as far as Eibsee (10.8th km.) 
‘gradients, and from this latter to the top at Schneefernerhaus, at the 18.3rd km., even 
lone tunnel, 1 in 4 gradients. 
+2650 m. (8 694’), which altitude it reaches in one hour from Riffeleis, i. e. 


The first section from 


and Riffeleis (14th km.) uses 1 in 6.7 
In this way it climbs to 


at an average 


The telpher line starts at Schneefernerhaus. 


(28.2 Enel. 
As far as 
lb.) including 
(843 m. = 2969’ 


above sea level) to 


(2 969’) above 
This was the first German telpher line. 


1 594’) 


1726 


tracks, so that in this way 700 passen- 
gers in all could be carried. 

All these train ferries were loaded by 
means of inclined planes, except the 
Ruhrort ferry, where lifts were used. 

On the Rhine, the first train ferries, 
which ‘were practically contemporary 
with the English ones, usually only 
carried goods wagons. The Ruhrort- 
Homberg train ferry, where the boats 
were towed by a tug, was put into ser- 
vice in 1852, and was followed by the 
Bingerbriick - Riidesheim, Rheinhausen- 
Hochfeld, Griethausen-Elten and Bonn- 
Obercassel ferry services, for passenger 
carriages and goods wagons. 

A service between Lauenburg and 
Hohnsdorf was introduced over the Elbe 
in 1868, and soon followed by a service 
between the Stralsund and the Rigen 
Island, which remained in operation un- 
til October 1936. 

On the Danube, south of the junction 
with the Drave, the first passenger and 
goods ferry service was introduced 
between Erdéd, near Gombos and Dalya. 


LIII-2. — Lake services. — The first 
of these services was introduced on the 
Lake of Thoune in 1875. There have 
been services on the Lake of Zurich since 
1885 and on the Lake of Lucerne since 
1890. In 1898 single-track screw boats 
were introduced, 42 m. (437 9’) long 
and 6.70 m. (22’) width, with a draught 
of 1.10 m. (3’ 7 5/16”); they could carry 
5 wagons. 

At the same time Bavarian ferryboats 
were introduced between Lindau and Ro- 
manshorn on Lake Constance, which later 
on possessed the most important Euro- 
pean services of the kind. These new 
units were quite different from the older 
ones, and much more powerful, with a 
capacity of 16 to 18 wagons. They were 
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two-track paddle boats whose draught 
could vary according to the water level 
in appropriate tanks. 


Length samara 7) mi. (2467) 
Widthebetween mane.) on eee Se mam(oDu) 
Minimum draught. iy Giedee (C3 1 2) 


There were also lighters for 8 to 10 
wagons, which were loaded by the stern; 
their dimensions were as follows : 

4] to 48m. (134 6” to 157 5 
920) mas (3807 224) 
120 to 140 tons. 


Length. 
Width . 
Displacement 


LII-3. — Sea services. — Three ser- 
vices of this kind serve German ports) 
(fig. 378) -; ) 
(a) a German service from Stralsund to the! 
Riigen Island; 

Germano-Swedish service which is af 
continuation of (a), from Sassnitz tof 
Trilleborg; 

Germano-Danish service, 


(Oma 


= | 
(ce) a between War? 


nemtinde and Gedser. 


(a) As the Rteen IsLanp is neareiy 
Sweden than any other part of Germany) 
it has long been the link between mari 
time services to these two countries. This 
service was linked up with the rest oi 
the German Empire by a railway ling¢ 
between the island and the coast. Th 
distance from the port of Sassnitz ta 
the straits was 46.5 km. (28.9 miles) a: 
far as Altefahr at which place the 274 
m. (1.7 miles) long crossing to the por? 
of Stralsund, 3.2 km. (2 miles) from th 
town, began. The crossing, including} 
loading and unloading, took about 26 mi} 
nutes. 

As the tides were very small it wa 
possible to use a 20-m. (65’ 7”) lif 
bridge to load the goods wagons, whicl} 
alone made the through journey, unto th. 
first ferry-boats, the « Prinz Heinrich 
and the « Riigen ». These twin-screy 
boats, built by Messrs. Schichau, we 


i 
| 
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Fig. 378. — Route of German ferryboats and of the D.-Ziige 
whose coaches use them. 
Note: 
Eee Boat trains. 
wos] fit) ferries. 
— eee Former « Scandinavia-Switzerland Express ». 
Hamburg-Denmark land route. 
—------— Other Railways. 
(114 10”) long, 740 m. (24 land by a 2.92-km. (1.81 miles) long dike 


> mM. 
3/8”) wide, with a draught of 1.50 m. 
4 11”), and could carry 60 tons with 
_ displacement of 300 tons, and a speed 
f 8.1 knots. They were double-track 
oats, and in 1890 another identical boat, 
he « Stralsund » was built. 

When preparing to introduce a new 
erryboat service to Sassnitz, it was de- 
ided to improve the Riigen service. To 
lo this, new docks were built in 1894, 
vith 25-m. (82’) lift bridges, which re- 
uced the gradient to 1 in 20 at high tide 
nd 1 in 47 at low tide, instead of 1 in 
5 and 1 in 13 respectively. 

In order to speed up the service, it 
vas decided to replace the dike link- 
ng up the Riigen Island with the main- 


with two bridges, one 125 m. (411’) long 
over the Ziegelgraben, and the other 500 
m. (1640’) long over the Strelasund. 
Besides the railway line there is a road 
6 m. (19’ 8”) wide and a 3-m. (9’ 10”) 
wide footpath. This work has just been 
completed, and the journey from Stral- 
sund to Sassnitz will only take 1 hour 
instead of 1 hour 40 minutes, which will 
be taken advantage of to revise the time- 
tables of the international trains between 
Germany and Scandinavia. 

Figure 379 shows the cross section of 
this dike as well as that across the Sylt— 
which we will deal with in connection 
with services to seaside places. We also 
reproduce (fig. 380) a cross section of 
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Fig. 


(a) the Rtigen dike; 


Fie. 380. 


the Dutch dike between the island of Be- 
veland and the main land. 


(b) GeRMANO-DANISH FERRY-BOATS. — 
When dealing with the Danish services, 
we included information on the ferry- 
boats working the Warnemiinde-Gedser 
service as well as on the through servi- 
ces they make possible with Denmark 
(cf. Bulletin of the Railway Congress, 
June 1936, pp. 640/618 et seq.). 

These services date from the 1st Octo- 
ber 1903, Denmark having purchased the 
previous year the maritime line between 
these places. After the service was in- 
augurated there was such an increase in 
traffic, not only towards Denmark, but 
also of through traffic towards the Sean- 
dinavian peninsula, to the detriment of 
the steamboat service between Sassnitz 
and Tralleborg, that six years later this 
service was also converted into a ferry- 
boat service. 


BULLETIN OF THE INT. RatLway Concress ASSOCIATION 


— Cross section of the dike of the Beveland Isle. 


Avucust 1937 


379. — Cross sections of dikes joining the mainland to certain islands 
(b) the Sylt Isle dike. 


The Warnemiinde ferry-boats giv 
through services by means of throug 
coaches between Berlin Stett. and Ha 
burg and Copenhagen. 


At Warnemiinde the time taken to loa 
a passenger carriage unto the train ferr{ 
is 25 minutes from the time it is wi 
coupled. To complete the load, a brak 
van and mail van as well as goods wagon 
are also taken on board. The timetabl 
allow 26 minutes at Warnemiinde fro 
the arrival of the train to the departu 
of the ferry, and 29 minutes at Sassnit 
In the other direction, from the arriv. 
of the boat to the departure of the trai 
20 minutes are allowed at Warnemiin 
and 22 at Sassnitz. 

To complete the information previou 
ly given about the Danish train fer 
boats (see Bulletin, June 1936, p 
640/618 et seq.), we give, in table 3 
the leading dimensions of the Germ 
boats used in this service. 
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LEADING DIMENSIONS OF GERMAN FERRYBOATS. 
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Boat 
Date built . 


Se SS SSS | 


Length 


Maximum width outside fenders. 


Width amidships 


Draught under load 


Average working speed 


Maximum speed. 


Useful track length 


MECKLEMBURG. 
(1903). 


Esko) wan, ((eanbae 27??)) 
cision, {(ayshe 1) 
14.0 m. (45’ 11”) 
#00) om. (4259) 
12.5 naut. miles, 
13 naut. miles. 
UE) san, (Eo? e)) 


SCHWERIN, 
(1926). 


106 m. (347° 9”) 
UStb3 na (GO OF 1/272) 
16:0 m; (527 67) 
4.50 m. (14° 97) 
12.5 naut. miles. 
15.5 naut. miles, 
161.4 m. (5267) 


Engine power. 


(c) GERMANO-SWEDISH FERRYBOAT SER- 
cE. — To compete with the Danish train 
srry services, the German and Swedish 
overnments converted their packet boat 
srvice they had worked since 4896 
etween Sassnitz and Tralleborg into a 
ain ferry service. For this purpose they 
rdered from Messrs. Schichau the 
Sassnitz », which made its first cross- 
i on the 6th July 1909. Since then the 
ft bridges were extended by 25 m. (62’) 
y reduce their slope from 1 in 35 to 1 
1 40 according to the tide. 

The ferryboat was 65 m. (213’ 3”) 
mg, 61.55 m. (202’) being available for 
1@ vehicles on two tracks. The other 
ading dimensions were as follows : 


idth. ya Cy OO 

eaigelig 5 = 6 oo ail wing (Ce 10), ALA) 
yading capacity. 155 tons 

upacity of bun- 

ers go) Bo 8 Al atouts, 

yulded depth (ins.). 3.20 m, (10° 6”). 
myece  . . - - OU0 HP. 


There are two propellors as well as 
rudder at each end. The speed, like 
at of the Riigen ferryboats, is 8.1 knots. 
In the chapter dealing with Sweden 
'wlletin, August 1936, pp. 780/698 et 


2500 HP. 4500 HP. 


seq.) we gave some further information 
on the Swedish participation in this ser- 
vice, as well as the connections it makes 
possible between Tralleborg, Malmé, Oslo 
and Stockholm. 

On the Continent, the line is linked up 
by D trains to Stralsund, and ‘thence on 
the one hand to Berlin Stett., and on the 
other to Hamburg. These trains include 
through coaches for each class (as well 
as sleeping cars from Malmé) between 
Stockholm and Oslo on the one hand, and 
Berlin and Hamburg on the other. The 
timetables are given in Table 506. 

We have already quoted two cases of 
places linked up by a mixed rail and 
water service on the one hand, and on 
the other by a railway service going 
round by land and consequently compet- 
ing with the former between these same 
places. These were the services between 
Amsterdam and Leeuwarden, and_ be- 
tween Copenhagen and Aarhus. A third 
example is to be found in the services 
between Hamburg and Copenhagen, by 
the mixed route using the Warnemtinde- 
Gedser ferryboats on the one hand, and 
the Storrebelt ferryboats and the railway 
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TABLE 306. 
TRAINS CONNECTING WITH THE FERRYBOAT SERVICES. 


SASSNITZ-TRALLEBORG . . ae 107 
Berlin Stett.-Sassnitz- Shock ol a 4 031 
Berlin Stett. Sassnitz-Oslo . . . . 4 189 
Berlin Stett.-Sassnitz 294 


Hamburg-Rostock- Sassnitz- Stockholm | 4 058 
Hamburg-Rostock-Sassnitz-Oslo . . | 4 246 
WARNEMUNDE-GEDSER . . : 45 
Berlin Stett.-Warnemiinde- Copenhag 2, 453 
Hamburg-Warnemtinde-Copenhagen 431 
Hambure-Fredericia-Copenhagen 545 
from Fredericia on the other hand. That 


is why we mentioned this case as a mat- 
ter of comparison. 


CHAPTER LIV. 
The trains. 


LIV-1. — Classes of trains. — In Ger- 
many there are four classes of fast 
trains : the FD, D, L and E trains. 


(a) The FD trains (Ferndurchgangs- 
zuge), introduced on the 1st June 1923, 
are long-distance trains only stopping at 
long intervals. These fast trains have 
only two classes — 1st and 2nd — and 
a supplement is charged. 

In 1929 there were 15 FD trains (in 
both directions), 10 starting from Ber- 


Distance. 


er 


Time of 

: Departure. spent. 
Miles. 

66.5 2.10 a. m. 4.10) 25.7 | 16 OF 
610.6 8.50 p.m. 49.07} 53.9 | 33 5 
788 .5 Do. 22.45) 509 || 3496 
TS 2a Do. 4.51| 60 6 | 37.6 
657.4 7.49 p.m. 20208) 52 2a oes 
755.6 Do. 23.48) 51.2 |) oie 

28 0 2.50 a. m. 2.05) 21.6 | 18.4 
284.5 6.19 p. m. 10.42] 42.3 | 26.3 
267.8 R 10.30 a. m. 9542) 46.8") 290mm 
338.7 9.32 p.m. 10) 24) Di Ses ee 


lin (*), completed by two rakes from 
Hamburg (2), a Bremen-Frankfort train 
made up in the same way (*), and twe 
FD trains to Holland, one from Berlir 
to the Hook of Holland and the other ¢ 
train from Switzerland to Holland (¢). 
The latter alone was classed as an a 
train, as it was made up entirely of sa- 
loon-cars. 

The following sleeping-car trains wer 
also being run 
FD 16/15 — Berlin-Cologne. | 
FD 70/71 — Berlin-Munich. 
D 4/3 — Frankfort-Basle. 

The FD trains are now subdivided inty 
two classes according to the service ré 
quired from them. The first, whie 
includes the original trains, gives fag 
services between centres, which may bt 


(1) As follows : 
FD 4/3 Berlin-Frankfort. FD 24/23 Berlin-Hamburg. 
FD 6/5  Berlin-Basle. FD 26/25 Berlin-Hambure. 
FD 12/11  Berlin-Stuttgart. FD 80/79 Berlin-Munich. 
FD 22/21 Berlin-Cologne. FD 31/30 Berlin-Beuthen and Oderberg. 
(2) FD 26/25 Berlin-Aix la Chapelle interfering with FD 226/225 Hamburg-Cologne. 
FD 92/91 Berlin-Basle interfering with FD 192/191 Hamburg-Basle. 
(8) PD 154/153 Bremen-Frankfort interfering with D 54/53 Hambure-Frankfort. 


(4) Train FD 112/111, formerly 
{FFD 102/101). 


a « de luxe » train and, from Basle, « The Rheingold » 
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Fig. 381. — Routes of FD trains. 
Obsolete FD train routes are shown by bar lines. 


very far apart, for the benefit of the ge- Berlin, Munich, and Switzerland via 
veral public; 9 trains of this kind are Basle. 

till in operation (fig. 381), 6 of them 

inking up Berlin with important provin- (b) FDt Trains. — The second series 
ial towns (*) and 3 serve Holland, from of FD trains was introduced for the be- 


(1) Hamburg-Altona, Aix-la-Chapelle, Cologne, via Wuppertal, and via Hamm, Frank- 
fort and Munich. 
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Smaolatade — Aowres exutamts 

AN 7 ch =soos Sowices supyuumes 
a Gugabura} 6 Ae oe Deana. Vapur 
D Pisa ~ Sa 

i a és Gu Lossung 
Masel ae ss ome ifort Rechonhall 
eS OF Rorehlesqaden 
= oe lie a | __ 
Fig, 382. — FD¢# train routes. 


Explanation : 


ees CXiS{iN2 Services ; 


projected services ; 


nefit of business men. These are ultra 
high-speed trains which make it possi- 
ble for the passengers to leave home in 
the morning, work all the afternoon at 
the place they are visiting and return 
home in the evening. It has been found 
possible to run such services between 
places as far apart as Cologne and Ber- 
lin, which are only 53 km. (33 miles) 
nearer to each other than Edinburgh and 
London. 


obsolete services ; 
steam services. 


With the exception of two pairs ol 
steam trains hauled by streamlined lo- 
comotives (Berlin-Hamburg-Altona ane 
Berlin-Dresden), ultra high-speed rail. 
cars are used for all these services, de: 
signated FDt (*). They consist of twe 
or three-unit sets of one class only (2nd) 
with a buffet. 

The first diesel rake became famous 


(1) ¢ = triebwagen = railear. 
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nder the name of « Flying Ham- 
urger » and was the first of many such 
ets, not only in Germany but also 
broad. In Germany, Die Reichsbahn pu- 
lished, as far back as 1934, under the 
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signature of Dr. Leibbrand (?) the pro- 
gramme of fast diesel services showing 
the saving in time they made possible as 
compared with the best timetables of 
that date. 


TABLE 307 


BOOKED RUNS OF FAST-RAILCARS (fig. 382). 
(Services not existing .so far are shown in italics.) 


Seq. RUN Bistance: Time spent ee od 
No. RUN. at prasent time of 
- ; pre ales ae ee 
Km. Miles. railcar run, 
Diesel railcars. 
4 Berlin-Hambure. 287 178.3 Bi, BY ed dik, Qs | 
2 Berlin-Cologne 579 359.8 (is 280) iy ne 
3 Cologne-Hamburg 450 279.6 5) li, Bi 4 ihe 15 
4 Berlin-Leipzig 165 102.5 1h. 49 eh 22: 
5 Berlin-Dresden 180 WALT 2 h. 29 1 h. 39 
6 Berlin-Breslau 34] 2119 4 hi. 03 ls, byl 
a Berlin-Munich bets 674 418.8 Sy In, 28} 6 h. 
8 Berlin-Frankfort/ Main 539 334.9 Gree es 4h. 45 
9 Prankfort/Main-Karlsruhe . 507 315.0 Sl in, Bir 6) hiye29 
10 Berlin-Bremen . . . 339 210.7 4h. 15 2h, 45 
14 Prankfort/Main-Basle  . 338 210.0 5 h. 14 3 h. 20 
12 Hamburg-Frankfort/Main 563 349.8 roe oe DiDiee 
43 Berlin-Erfurt-Stuttgart 652 405.1 10 h. 55 ff Ais All 
14 Hamburg-Magdeburg-Leipzig 404 251.0 By ole (OUI 3 bh. 35 
5 Bremen-Hanover-Leipzig . 392 243.6 (join, iil 3 hy 45 
LO Dresden-Nuremberg. 394 244.8 ff Ww, 15) By lik, Ce 
17 Berlin-Kénigsberg 600 372.8 0) Inn, ayy ay in, IG) 
18 Berlin-Stettin. : 135 83.9 I h. 48 1 h. 08 
19 Cologne-Kassel-Leipzig 552 343.0 S) hae? 6 h. 56 
20 Cologne-Stuttgart 402 249.8 6 h. 36 A iis 115 
Electric motor coach. | 
i | 
| al Stuttgart-Munich Berchtesgaden . 395 245.4 D h. 20 Bla, A) | 


| (c) THe L TRAINS are « de luxe » trains 
perated by the International Sleeping- 
‘ar Company; those of the Mitropa (the 
 Scandinavia-Switzerland Express » and 
ae « Berlin-Hook of Holland Express ») 
ave been discontinued. They are usually 
eavy trains, so the timings are less 
xacting than those of the FD trains; on 
ae other hand, they also run very long 


istances non stop. . 


(2) Number. -10, pp. 246/247. 


The whole of these fast trains inelu- 
des 26 pairs (in both directions) grouped 
as follows 


9 FD trains running over 3091 km. (1 920.7 
miles) of line; 

11 FDt trains running 
(1917.6 miles) of line; 

6 ZL trains running over 3423 km. (2127 
miles) of line. 


over 3086 km. 


The details of these services are given 
in Table 308. 
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(d) Tue D trains (durchgehende Zu- 
2) are three-class express trains, intro- 
uced on the 1st May 1892. They were 
1ade up of bogie stock — which was an 
novation at that date. The German 
factice of making up these trains of 
othing but such stock contributed lar- 
ely to the development of this excellent 
anovation. 

These trains ran fairly long distances, 
ften non-stop, at high overall speeds, 
paching even 105 km. (65.3 miles) an 
our. However, the German custom of re- 
1arshalling the trains several times dur- 
yw the journey to enable through 
paches to be used lengthens the stopping 
mes, so that the overall speed for the 
hole journey is markedly lower. 

| At the present time, though there are 
wee classes on most of these trains, 
pme of them only include 2nd- and 38rd- 
lass compartments. Most of the day 
‘ains include a restaurant-car, and most 
' the night trains one or several sleep- 
w cars. They are usually very heavy 
ains, 500 or 600 tons not being excep- 
onal. 

| Although they generally run very long 
‘stances, the working of the through 
baches makes it necessary to have D 
#nnecting trains, some of which are only 
jort-distance trains. For example D 302 


ikm. (4.35 miles). They are still class- 
ied as D trains, however, on account of 


One of the good results of the general 
eeding up is that the traffic increases 
hid is won back to the railway. This is 
liversally so; in England, for example, 
e. Bell, Assistant General Manager of 
le L.V.E.Ry., said some time ago that 
wished the « Silver Jubilee Express » 
uich makes 12 shillings a mile whereas 
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most passenger trains only make 2 sh 6 d., 
could carry a quarter more passengers. 

The proportion of the German System 
run over by the fast FD, D and L trains 
is very large, owing to the fact that, 
apart from interprovincial services, they 
serve two or several alternative lines, and 
maintain high speeds to the most out- 
lying parts of the country. 

We calculated the mileage of these ser- 
vices in the 1936 summer and have added 
those in neighbouring countries for com- 
parison (see Table 309). 


(e) THe EF trains (EHilztige) are fast 
trains with 2nd and 3rd-class compart- 
ments only, and frequently include a buf- 
fet car. They are slower than the FD 
trains, are sometimes as fast as the D 
trains, but stop more frequently. On the 
other hand, they are not re-marshalled 
so often during the journey. The fastest 
overall speed for an E train seems to be 
91 km. (56.5 miles) an hour, on the Ber- 
lin-Gorlitz line. 


As on the D and FD trains a supple- 
ment is charged on the E£ trains, though 
the amount is smaller. These supple- 
ments are based on zones of 75 km. 
(46.6 miles). On the E trains, a supple- 
ment of 0.25 Rm. per kilometre is charg- 
ed for 3rd-class and twice as much for 
2nd class, the same as for 3rd class on D 
trains, and four times as much for 2nd 
and 1st class on D trains. In addition on 
the FD trains, a fixed supplement of 
2 Rm. is charged up to 300 km. (186 
miles), and 3 Rm. over 300 km. (see 
table 310). 


(f) THE P trains (Personenztige) are 
the local trains. As from the 7th Octo- 
ber 1928, when the 4th class was abolish- 
ed, they were reduced to two classes only 
(2nd and 3rd). 
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DEVELOPMENT AND PERCENTAGE OF GERMAN LINES RUN OVER BY FAST TRAINS. 
(2 


PARIS LOE 
SPEED SUPPLEMENTS. 


Km, (miles) Total system. 
of line run over 
ADMINISTRATION by fast trains. ||? _ 
aac ji oa et Km, Miles. Per cent, 
Kn. Miles. 
GERMANY. 
Reichsbahn. 21 729 13 502.0|| 53 883 (1) 33 481.9 (1) 40.3 
Liibeck Companies . 163 101.3 202 (2) 25a ae) 81.5 
FRANCE. 
Nord . 988 613.9|| 3830 2 379.9 Dee 
Est De ty a 1 566 97 3:1 ay sys 3 188.9 30.5 
Alsace-Lorraine . 482 299.5 2 297 ] 427.3 20.9 
IDM 4 129 2565.7)|| 9 947 6 180.9 41.6 
P.-O.-Midi . al WS Dro MaOiih Wl ns liss 7 030.9 36.4 
State. hss 4190 2 603.6 || 9 210 5 722.9 45.5 
Whole system. 15 475 9 615.9 || 41 910 (3) 26 042.1 (3) 36.8 
BELGIUM. 
« Trains-bloe » (975) and interna- | 
tional trains 1585 984.9 OZ) 3 120.0 (4) 31.5 
HOLLAND. 
D trains 1 095 680.4]; 3128 (5) ] 943.7 (5) 35.0 
ITALY, 
Rapidi 2495 155023 |) 16231 (8) 8 565.8 (6) 15.4 
(1) Not including 903 km. (561.1 miles) of narrow-gauge lines. 
(2) Not including 29 km, (18 miles) of secondary lines. 
(8) Including 179 km. (111.8 miles) of the Circle Ry. (Ringbahn). 
(4) Including 170 km. (105.6 miles) of Nord-Belge lines. 
(5) Exeluding 82 km. (50.9 miles) ‘of tramway lines (Stadtbahn). 
(6) Excluding 776 km. (482.2 miles) of 0.75-m. (2? 5 1/2”) gauge lines . 


Zone Ist 2nd 3rd 4th 5th 
Km. 1-75 76-150 151-225 226-300 Over 300 
RM. RM. RM. RM. RM. 
E trains. 
3rd elass . 0.25 0.50 0.75 1.— 122055 
2nd class . 0.50 1— 1.50 2.— 2.50 
D trains. 
3rd elass . ae Do. Do. Do. Do. Do 
Ist and 2nd classes 1.— 2.— 3.— 4.— i 
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The 4th class, introduced on the (st 
ay, 1843, had already been abandoned 
1 the 1st May, 18538, but it was reintro- 
weed on the 4th April, 1864, and was 
nally done away with nine years ago. 


LIV-2. — Light trains. — The Bava- 
an State Rys. were the first to make 
systematic investigation into the ques- 
on of light trains, though such trains 
ad been run for some time on other 
nes (the Belgian State, in particular). 
Vhereas the latter railway ran such 
ains solely for economy in traction, the 
avarian Rys. wished at the same time 
) increase their passenger traffic by 
peeding up the services and making 
1em more frequent on secondary lines 
rst of all, and afterwards on the main 
nes as well. 


The weight of the stopping trains 
hich was only 100 to 120 t. (98.4 to 
{8 Engl. tons) with 15 to 20 pairs of 
heels at the beginning of the century, 
y 1908 had become 300 to 400 t. (295 
394 Engl. tons) with 40 pairs of wheels 
> more. These excessively heavy trains 
yst too much, and consequently could 
ot be run frequently enough. 


It was then decided to introduce light 
jains which could be staffed by two 
en : the driver (acting as guard) and 
conductor or fireman. To shorten the 
ops, these trains carried neither mails, 
reels, milk, nor cattle. In the case of 
e main lines, whereon they were intro- 
iced in 1909, special stock was designed 
ir these accessory services. 


The first light trains, worked to the 
me timings as the ordinary local trains, 
non the 24th September 1909 between 
unich and Nuremberg via Ingolstadt. 
yeir number soon had to be increased 
90 instead of 14 between Munich and 
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Nuremberg, and 18 instead of 11 between 
Nuremberg, Ingolstadt and Treuchtlin- 
gen. In some cases some suburban stops 
were discontinued, which increased the 
traffic in the suburban zone, while in 
other cases the inner suburban district 
was extended as far as Rohrmoos (in the 
case of Munich) and Roth (in the case 
of Nuremberg); finally some of the 
trains passed certain small stations. For 
example light train No. 215 did not stop 
till it- got to Ingolstadt, as a stopping 
train preceded it. 


A special type of 4-4-0 locomotive con- 
nected to the brake van by a gangway was 
put into service (*); the usual 83-ton 
light trains consisted of a van (with a 
cattle compartment) and four large up- 
to-date coaches with 2nd and 3rd-class 
compartments. 


It appears particularly interesting to 
recall these beginnings, as problems 
of that time were the same as the pre- 
sent-day ones and the traffic require- 
ments were also identical. Under these 
conditions, one may wonder how it is 
possible that the railways, through over- 
confidence in their traffic monopoly, 
could remain blind to the dangers of 
road competition for such a long time. 
They only began to fight it by improving 
their own services when it had already 
entrenched itself in a position which a 
wise and progressive policy would never 
have permitted. 


In 1935, 2-4-2-T engines were introduc- 
ed to haul light trains and Leig trains 
composed of two coaches with 120 seats 
or two close-coupled wagons; these loco- 
motives only had an axle load of 15 tons 
at most. With 1.50-m. (4 11”) diameter 


(1) There were locomotive-vans in Belgium. 
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driving wheels (*), they could run at 
80 km. (50 miles) an hour; with the 
diameter increased to 1.60 m. (5’ 3”) in 
the case of the new units, the speed was 
100 km. (62 miles) an hour. The first 
locomotives took two minutes to reach 
their maximum speed. 

The high pressure of 20 kgr./em? (284 
Ib. per sq. in.) contributes to their power ; 
the 60-mm. (2 3/8”) play on either side 
of the ake adds to their flexibility, the 


coupled wheelbase only being 3 m. 
GGL 08 )r 
LIV-3. — Goods trains. — To inter- 


polate new fast trains on lines with 
heavy traffic, once the questions relating 
to the rolling stock and permanent way 
have been solved, raises some operating 
problems, chiefly on account of the di- 
versity in the speeds of the different clas- 
ses of trains. Endeavours have been made 
to reduce this divergency, even in the 
case of goods trains, and in the case of 
the latter the recent general use of the 
continuous brake has been of great assis- 
tance. 

After lengthy tests on the Hamburg 
line, the basic speed of goods trains was 
fixed at 70 km. (43.5 miles) an hour, 


(2) Their 


leading dimensions were as 
follows : 
a ae .. | bore 0.310 m. (12 3/16” 
Cylinders stroke. 0.660 m. an 
Boiler pressure. 20 atm. (284 lb./sq.in.) 
Heating surface. 67.43 m? (725.8 sq. ft 
pees surface, 28.60 m2 (307.8 sq. ft.) 
Grate area 3 . 1.37 m2 (14.7 sq. ft.). 
Diameter of wheels 5 Alex aang (22 Tle). 
O85 m2? Oile2 2) 
Total wheelbase. 840m (2 ie 
Rigid wheelbase 3m. (9’ 10 1/8”) 
Water capacity. 7 mé (1 540 Br. Gall.). 
Fuel capacity c 3 tons, 
Length over buffers 11.8m. (38° 8 5/8”) 
Adhesive weight 30 t. (29.5 Enel. tons). 
Weight in working 
‘onder sen aetna 59 t. (58.1 Enel. tons). 
Builder : Berliner Maschinenbau A. G. 
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and in the case of trains formed of ap- 
propriate rolling stock, 75 km. (46.6 
miles) an hour. With special wagons 
tested during the 1934 summer, the speed 
could be 90 km. (56 miles) an hour for 
trains hauled by P 10 locomotives. 

For this speed two new standard types 
of locomotive were designed : a 2-8-2 
Schwartzkopff locomotive for 800 to 900- 
ton trains, and a 2-10-2 Henschel locomo- 
tive for 1500-ton trains. 

Goods rail motor vans running at 130 
km. (80.8 miles) an hour have also been 
designed, which will run in between the 
express trains. 


CHAPTER LV. 
The train services. 


LV-1. — Fast lines. — Apart from the 
diesel sets and FD trains for which the 
number and duration of stops has been 
limited, on a certain number of impor- 
tant lines remarkable D train times have 
been introduced, consisting of a succes 
sion of high-speed stages. This applie 
not only to lines radiating from Berli 
but to a certain number of interprovin 
cial lines. 

The fastest D train run is that of 
178, from Potsdam to Magdeburg, ai 
105.5 km. (65.6 miles) an hour. 

Though the constant increase in th 
maximum speed is noteworthy, the gen 
ralisation of high speeds is of prime i 
portance, and obviously it is better | 
increase the average speed of a lar 
number of express trains between tw) 
given towns than serve them by two 
three ultra high-speed trains, while t 
speed of the other trains remains indi 
ferent. From this point of view, so 
of the German services are very remar 


able. A few examples are given i 
Table 311. | 


| 
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TABLE 311. 
AVERAGE COMMERCIAL SPEEDS BETWEEN TWO CITIES. 


Distance. 
a 
RUN N 
P um- 
Km. | Miles. ihvayp 


Berlin Lehrte-Hamburg .| 290 | 180.2|| 2 
Berlin Anhalt-Leipzig Hey |) ORE es! 
Berlin Zool.-Hamm 440 | 273.4|)- 3 
Stuttgart-Munich . 240 | 149.1/| 3 


In this table we took into account all 
he D trains except one night train pur- 
20sely run at a low speed. 


LY-2. — Main services. — Germany 
nore than any other country makes use 
f through coaches between innumerable 
laces, which necessitates re-marshalling 
he trains during the journey. Whereas 
n most countries the passenger changes 
rains, in Germany the coaches change 
rains. The generalisation of this prac- 
ice depends upon many factors, amongst 
vhich are the density of the population, 
ind the number of passengers travelling 
yetween secondary centres. 

With the German system, the stops in 
‘onnecting stations, where the coaches 
re transferred, is necessarily long, and 
{ is very important to regulate the work- 
ng exactly, as the slightest delay has 
uch wide reaching effects, owing to the 
equence of the connections. 

| The train routes are just as complicat- 
das those followed by the through 
loaches. Not only are there services from 
ach place to a much greater number of 
laces than in other countries, but there 
re often two, three or even four train 
outes to reach the same destination. 

To make the effects of this operating 
nethod more clearly understood, we will 
‘ive the characteristics of some D trains, 


VIll—3 


eS 


Time Speed Num-} Time Speed, 

spent. ime h,|M.p-h.| ber spent. Km/h, Mp.h. 
2.20 | 124.3) 77.1 6 3.00 | 96.7 | 60.4 
Moray | SURES) Veh es 15 ADA. 8649) 1547.0 
4.02 | 109 es! 8 4.53 | 84.3 | 52.4 
2:88" “O14 Serge, 8° 2.57 [81.3 K50 5 


All D and FD trains. 


the extent to which they serve the various 
districts, and will give other trains the 
timings of which are correlated with 
theirs and consequently interfere with 
them. : 

It should be noted, by the way, that in 
many cases the trains in connection bear 
the same number, only the hundreds fi- 
gure differing. For example trains D 122, 
D 222 and D 322 connect with train D 22. 


el ad ad 


(RAMIFICATIONS OF A BASIC TRAIN. — By 
showing all the trains starting from a 
basic train it is possible to draw a graph 
of all the interconnections with a second 
system of services, and so on. It must 
be remembered, however, that all these 
interconnections relate to a given period, 
and must all be revised if a new connec- 
tion is to be added. 

For the sake of clearness, let us take 
a given train, for example, the fast train 
D 33 from Berlin to Beuthen. 

Figure 383 shows its route and those 
followed by the through coaches attached 
to, or detached from, this train during 
the journey. Whereas train D 33 itself 
runs 575 km. (357 miles), the distance 
covered by the through coaches, divided 
up among four D trains (D 333 - 125 - 
95 - 201), is longer by 1700 km. (1 056 
miles), or 2275 km. (1413 miles) in 
both directions. 
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eae 


Fig. 383. — Route of D 33 train, and other trains whose 


These four fast trains in their turn fol- 
low routes of which the above are only 
sections, and during these journeys other 
through coaches are attached or detached. 
If all these through runs are taken into 
account, the mileage reaches the impres- 
sive figure of 25218 train-km. (15 670 
miles) in each direction, and 12725 km. 
(7907 miles) of line are run over by 56 


different trains including 2 L 
10. HO (7); and, T ordinary Py) aires 
04; 64, 68) 73, 06, Uiomor 
3 


(2) 1) qe : 
OXOS G2 OOS WO, Wiss ly, Wao, Us, sy, tl 
145, 145 (a different train with the same n 
ber) l4 8 54s aie G2 Ome (4am lionel 
LOU) 2015 204, 217, 233, 23%, 242ne54eeeie 
291, 307, 320, 333, 342, 404, 407. 

(2) H trains : 135, 220, 238, 245, 
By Baily Boils 4a 

(3) Ordinary P trains 
714, 2256, 3566. 


270, 2 


33, 257, 317, 3 
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TABLE 312a. 


NOTEWORTHY GERMAN TRAIN RUNS RADIATING FROM BERLIN, 
(Non-stop runs are shown im heavy type.) 
se 
ceeanate Bw Spee 
Distance. Time of | Time || § & Speed. | 
RUNS. ee rt Sle eae aaa Trains. 

Kim, ||. Milesa|, Coa? ture. |) Spente 2s. i iicre. jh, M.p.b, 

SN 


1 Stett.-Neustrelitz (Warne- 


eee a ee A00N) 62).4 tose rel TLGIGS Hl noe |) WAL ZEEE ae aaa 
a Stett.-Pasewalk (Sassnitz) 103 | 64.0 8.50 p. m.!! 1.43 Neat 60.0 | 37.3 |D.13, Sweden. 
n Stett.-Angermiinde-Stettin.} 4185 | 83.9 8.16 a.m.|/ 1.50 || ... 73.6 | 45.7 |D, 21. 


n Stett.-Angermtinde-Stettin.| 4152 | 94.4 6.00 a. m. 2.45 4 55.3 | 34.4 |Motor road 1. 
1 Stett.-Gesundhausen-Swi- | 
rence, wwe oy ee weap 20194 24..9 3.17 p. m.|| 2.28 81.5 | 50.6 | #. 33. 
1 (Stadt.) Schl.-Kénigsberg. 589 |366.0 4.53 p. m.|| 6.45 5 i | Gy WD Ass 
lin Schl.-Kiistrin-Neustadt . 86) D514. Ab eayst aR Nal OEY Il” coc 99.2 | 61.6 |D. 15 
strin-Neustadt-Landsberg. . 43 | 26.7 5.47 p. m.|) 0.28 as Braatk |) aihees |e, Us) 
idsberge-Schneidemtih] . . .]| 418 | 73.3 6.16 p.m.|/ 1.09 || ... |102.5 | 63.7 |D. 15 
neidemtihl-Marienburg. . .| 498 |123.0 (ol p.M,|) 2-cSui) --- 9) 80-4 | 50 0) | DI 15 
pienburg-Hlbing . . . . . ZY | sO | AWM jo, ea OE co || SEG BBE) |), Te 
Pmecomiesbere 2 5 . « «f 146 3072.4 OR 26 pen eee ol een |e OOP Tm OOS lao aaliey 

| 
2 (Stadt.) Schl.-Insterburg .} 700 [435.0 | 10.09a.m.//11.19 ||... | 61.7 | 38.8 |D. 55. 
fim Schl-Frankfort/Oder. .| §2 | 51.0 |/R 8.53a.m.|/ 0.51 || ... | 96.5 | 60.0 |D. 34. 
nkfort/O.-Neu Bentschen . 97 | 60.3 10.17 a. m.|| 1.13 re 80.0 | 49.7 |£.11, Nord Hapress. 
erode-Allenstein . . . . AON E2429) LOS80no. mi-||0228) |ieeeee att |) welsh MDs te). 
Bostein-Rothfliess ~~ . . . 31 | 19.3 “.e4a. m.|| 0.21 || ... || 88.6 | 55.1 |D.8. 
dauen-Insterburg . .. . AD me 2G OME a a L4tament Os 0 ellineeer 90.0 | 55.9 |D. 56. 


. (Stadt) Schl.-Sagan-Lieg- 


meresial . . = « «8 i 844 244. 128.7 | 79.5 | #Dt 45. 


Xe) 
00 
oo 
_— 
5 
vo 
[ve) 
fo) 


1 (Stadt) Schl.-Sagan-Sorau- 


SONU) 55 . B41 on Ome Ror OSlasmneiino sso 5) 96.7 | 60 4 |. 34. 
lin Schl. Fr ankfort/Oder, : 81 | 50.3 8.35 p. m.|| 0.52 ae 93.5 | 58.1 |D. 39. 
miktort/O.-Giiben. . . . - 48 | 29.8 |R 8.20 a. m.|| 0.29 ou OOMSRING mood 
jan-sommerfeld . . . . . 2 | MOS I eng OMY |i] ce 95.3 | 59.2 |D. 34. 
miernield-soram . . . = . 2a il ee Sto Wy Qe: © a 00 | 95.3 | 59.2 |D. 34. 
meiecomibz |. T 9) ial ore 75 | 46.6 |R 6.49a.m.|| 0.43 || ... 1104.7 | 65.0 |D. 34. 
mmibz- Breslau. = % | «4: 65 | 40.4 |R 6.08 a. m.|| 0.39 | 100.0 | 62.1 |D. 34. 
. (Stadt) Breslau-Beuthen .} 470 |105.6 41.43 p.m.) 1.39 || 3 {103.0 | 64.0 | FD¢t 45, diesel. 
slau-Oppeln at sigh iS Ns 82 | 54.0 | 11.13p.m.! 0.41 .. {120.0 | 74.6 |#Dt 45, diesel. 
Meabrieot. |.) 5 ee ha. A2 | 26.4 2.05 p. m.|| 0.28 90.0 | 55.9 |D. 31. 
PEO) PCMT i ion bs cheesy | bees 40 | 24.9 2.34 p. m.|| 0.26 92.3 | 57.4 |D.31, 
yeln-Heydebreck . . ae: AN || Dick) || ABIEGY} jo. read] Wc 117.1 | 72.8 |FD¢t 45, diesel. 
debreck-Gleiwitz . . . .{ 87 | 22.9] 12.17a.m.!) 0.19 116.8 | 72.6 |FDt 45, diesel. 
Iwitz-Beuthen. . ... . 49 | 11.8 NH eG in|) Osi) 76.0 | 47.2 |FD¢t 45, diesel. 
Gorl.-Hirschberg-Breslau . 442 1256.0 \R 9.11a.m.|| 5.53 ADO | ABI) Oe We 
lin-Schéneweide-Cottbus . . 408 | 67.4 |R10.32 p. m.|| 1.12 || SOROF | 5529 WEE L9G. 
mSs=GOLItZ. 4) 4 BU SA 94 | 58.4 IR 9.27p. m.|| 1.02 | 91.0 | 56.5 | #. 196. 
litz-Greiffenberg . .. . 40 | 24.9 [R 8.52p. m.'| 0.28 85.7 | 53.2 | #. 196, electric. 
iffenberg-Hirschberg . . . 38 | 23.6 |R 8.25 p. m.|| 0.26 $5 95 4 | 59 3 | #. 196, electric. 
Migszelt-Breslau . . . . . 48 | 29.8 Voliae mais OR Senllerenn ie 96.0109 On| Ha l9S) electric: 
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TaBLE 312a (continued). 


eo 


Distance. Timnelor Wepmaeiies a ppead: ee 
RUNS. | i ie Fel i al eee Trains. 
‘ Km. | Miles. cepa tne ere 7S Km.|b.| M.p.h. | 
ee S—SVv_—— 
Berlin Anh.-Elsterwerda-Dresd | 
v Anh.-Elsterwerda-Dresden- | 
Neaseadl ee ee oe ee | ATG 10954. | Re9. OP acm Le Bdulliesean ot11.041,69,,0 4,028 aires | 
Berlin Anh.-Dobrilugk . . . .] 4103 | 64.0 1.45 p.m.|| 1.11 ... | 87.0 | 54.1 | D. 64. | 
Berlin Anh.-Jiiterborg-Falkenberg | 
(Dresden) . So ed 142) | 69.69R° 1,56 poral) 412 I 2 93.3 4) 58-0 Ge: 
Berlin Anh. -Jiiterborg De ee 63 | 39.4 | 10.00a.m.|/ 0.42 || ... | 90.1 | 56.0 | D. 62 
Berlin-Falkenberg . Fs ol) SR GS | aan, sare] (Es) 103 0 | 64.0 |D. 63 
Falkenberg - Roderau - ‘Dresden- 
INIGWHEAGIS 2 4 & 5 6 & 0) 6 16) (Anca de Giese OnoG 81 4 | 50.6 | dD. 62 
Berlin Anh. - Leipzig - eae : 
Munich . : 686 |426.3 5.06 p. m_|| 6.36 2 |404.0 | 64.6 | FDt 552, diesel 
Berlin Anh. “Wittenberge shee 95 | 59.0 8.26a.m.|| 1 04 || ... 89 3 | 55.5 |D. 140. 
Berlin-Bitterfeld . . eet Seales 20 3.47 p. m.j| 1.22 ae 96.3 | 59.8 |D. 126. 1 
iedinalbevieyate 5 5 > 5 o om ol) Woy (QO G 5.06 p.m.|| 1 17 |! ... 1285 | 79.8 |Dt 502. diese 
Ibehyaraibmem 5 5 A 5 eo Bl) alee |h ieint 9.56a.m.|/1 41 || ... | 725 | 45.1 |D. 322, Berchtes 
Hof-Ratisbon . peal ale) ail 2 12.50 p. m.|| 2.41 388 66.6 | 41.4 |D. 322, Berchtes 
Ratishon-Landshut- Munich . 138 | 85.8 4.35 p. m.|| 1.44 ae 81.2 | 50.4 | D. 222, from Dy 
(Berlin Anh.) Leipzig-Nuremberg. | 322 [200.4 6.27 p. m.|| 3.25 94.2 | 58.5 | PDt 552, diese} 
Nuremberg - Treuchtlingen - Mu- 
MN 5 6 @ + o & © 6c olf SslQ) flee) 9.58 p. m.|| 1.44 113.8 | 70.7 |FDt 552, diese} 
Berlin Anh. - Halle - Nuremberg- | 
Augsburg-Munich . . . . .f 675 |419.4 |R412.05p.m.|] 7 43 3 87.4 | 54.3 | FD 79 
yeatin Mila 5-5 5 5 si) a2 [OO.70) WOL.ee. cng) 38} ... {104.5 | 64.9 | FD 80 
Halle-Nuremberg . . . .°. .f 344 |495.4 12.15 p.m.|/ 4 00 ||... 78.5 | 48 8 | FD 80. 
Nuremberg-Augsburg . . . .| 437 | 85.2 |R12.44p.m,//1.24/| ... | 978 | 60 8 | FD 79, electra 
Augsburg-Munich .... . 62 | 388.5 |R12.05p. m.|| 0.42 || ... | 90.0 | 55.9 | FD 79, electri 
Berlin Anh.-Erfurt- poe te 550 1341 8 6.34 p. ma.]| 5.08 4 |408.9 | 67.7 | FD¢ 572, diese 
Leipzig-Weissenfels . . . 40 | 24.9 7.45 p.m.|| 0 27 88.9 | 55.2 | FPDt 572, diese 
Weissenfels-Erfurt oo TOMA 8.13 p. m.|| 0.45 101.3 | 63.0 | FDt 572, diese 
Erfurt-Frankfort/Main ee |e OOM Greet 9.00 p. m.|| 2.27 109 8 | 68.1 | FD+t 572, diese 
(Berlin Anh.) Frankfort - Mann | 
heim) (Basle) ena oes a ee 88 | 54.7 DG A well) OD) ie 88.0 | 54.7 |D. 192. 
Mannheim-Karlsruhe . . . . CH) P sa.® Sesion wind] Waste) i] con 96.3 | 59.8 | FD 102, Rhein 
Karlsruhe—Baden-Baden . . . oul |) GS) 8 3.52 p. m.|| 0.21 ms 88.6 | 55 1 |FD 102, Rhet 
Baden-Baden—Freiburg . oh) SOR) I 4h) 4.14p.mj]}1.04 | ... | 96.6 | 60.0 | FD 102, Rhei 
Freibure-Basle (Reichsbahn . 61 | 37.9 5.19 p. m.|} 0.48 bes 85.1 | 52.9 | FD 102, Rhew 
(Berlin Anh.) Erfurt-Schweinfurt 
(Stuttgart) (2 see ee || 150) | OSCR 1Oe4 Ohana Ree Gnl lamer 65.2 | 40.5 | D.19. 
Berlin Charlott. - Dessau - Halle- 
Wurzburg-Stuttgart .. . .| 468 /290.8 14.26 a. m./14 04 14 A283 || 2650) | DalG 
Berlin Charlottenb.-Dessau . .| 412 | 696] 11.26a. m1 1 23 Bes 80.9 | 50.3 | D.16 
Berlin Potsd. oe Gottin- 
ae sa } : 323 200.7 8.00 a. m.|/ 3 43 86 7 | 53.9 | D.178. 
ee ous AN en 26 46.2 8.00 a. m./| 0 16 97.5 | 60.6 | D. 178. 
ue enue ebur ee eae 8.17 a. m.|| 1.06 105.5 | 65.6 | D.178. 
agdeburg-Borssum . . . . 81 | 50.3 9.26a. m.|/ 0.56 87.3 | 54 78 
Bérssum-Seesen-G ottingen *T 100 32 : ral sen: 
x Pele Oh o2 Al 12°26 a. m.|/ 1°18 76.9 | 47.8 |D.92 
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TABLE 312a (continued). 


eee ee 
sin Distance. Time-of. cries 8 am Speed. 
RUNS. —_—_~_—— : oie zs ———— Trains, 
kn | Miles. departure. || spent. — /Km,/h,|M.p.h 

a e) 
erlin Potsd.) Goslar-Halberstadt ' 
(Saarbriicken) at oe ee 50 | 31.0 3.54a. m.|| 0.37 94.6 | 58.8 |D.179. 
rin (Stadt) Zool.-Hanover-W a 
sertal-Cologne . . ; 551 1342.4 7.22 p.m.|| 4.44 A 23s al eOeo) Rete LO/lse 
Berlin Spandau- Rathenow . . 59 | 36.7 7.02 p. m.|| 0.36 JSe Sm eOL elm DelOG: 
Berlin Charlott.-Stendal . . .| 401 | 628 9.20 a. m.|| 1.09 87.8 | 54.6 | D. 104. 
Berlin Zool.-Hanover . . . .| 254 |157.8 7.22 p.m.|| 1.56 131.4 | 81.7 | PDt 116, diesel. 
| 254 |157.8 3 58 p. m.|| 2.33 99.6 | 61.9 | 7D 22. 
fanover-Hamm W.. . . . .} 477 |440 0 |R 8.44a.m.|| 1.20 137.9 | 85.7 | FDt 15, diesel. 
| ATT |410.0 6.38 p. m.|| 1.45 101.2 | 62.9 |FD 22. 
pemm W.-Hagen. . - . |. . 49 | 30.4 |R 8.09 a. m./| 0.31 94.8 | 58.9 | FDt 17, diesel. 
Wuppertal-Cologne .... . A8) | 29: 8 {R72 19 a.m. 0 31 92.8 | 57.7 | FDt 17, diesel. 
rlin (Stadt) Zool.-Hanover-Duis- | 
purg-Cologne . . . 3 .| 579 | 36.0 7 22p.m.j| 4 55 5 78 | te 2 |2De 6, diesel: 
Hamme Dortmund . . . . . . Bile gle) a 10.40 p. m.)| 0.17 .. |109.4 | 68 0 | FD¢t 16, diesel. 
Wortmund-Hssen . ... . . 34 | 21.1 | 10.58 p.m.|| 0.22 92.8 | 57.7 | FDt 16, diesel. 
Higsen-Diisseldorf . . . . . . AS || PA at ANG AL jaya vast a) 86.8 | 58 9 | FDt 16, diesel. 
Dusseldorf-Cologne . . .. . 40 | 24.9 | 11.51 p.m./| 0.26 92.3 | 57.4 | FDt 16, diesel. 
erlin Stadt) Hanover-Osnabriick 
Penihen!) ewe rte toe | SfcOeRalZeLlipemlel gull 95.4 | 69.3 | FD 111. 
erlin Stadt) Stendal-Salzwedel : 
iSUCHIG ay = tae erainee ina! Sees byt |} oka 8.06 p. m.|| 0.37 Bas 92.4 | 57.4 |D. 106, Wilhelmshav, 
) 
‘lin Lehrter Bf.-Hamburg (AI- 
ee) ee ee ee eerie Oke fi 27 | Sino Oslopemeitenetall ere |L19G | 74c3 eDs oe: 
‘ln Lehrter Bf.-Hamburg (AI- 
ona) . 6 cdl BS Soc} |) aa Whey, tet) oll WW) oc, HEI i oa Wane 2h alert, 
serlin- Spandau- Neustadt . . . 64 | 39.8 8.45 a.m.|/ 0.43 ]/ ... | 89.3 | 55.4 |D. 64. 
serlin Lehrter Bf.-Neustadt . . 76 | 47.2 |R 9.04p.m.|/ 0.57 || ... | 80.0 | 49.7 |D. 63, from Kiel. 
serlin Lehrter Bf.-Wittenberge .} 4127 | 78.9 3.36p m./ 1.22 |) ... | 92.9 | 57.8 |D.8. 


for working the coaches from one D train — the basic train D 33. The route followed 
to another. by train D 33 from Berlin towards the 
Amongst these D trains there are ten extreme south east of Germany can in 
centered on Berlin (*) and owing to the consequence affect the operation of a very 
exchange made of through coaches, some considerable part of the railway system, 
of them, for example D 91, run towards covering all the southern States, from 
Berlin, whilst others start therefrom. It Saxony to Basle as well as the Rhineland, 
also occurs that the same line is run over and via Westphalia to Hamburg, and 
by one, two or even three trains which back to Berlin. 
all interfere directly or indirectly with In addition it should be borne in mind 
that there are extensions of these trains 
into Holland (Amsterdam-Rotterdam- 
Flushing), Switzerland and Italy (Gene- 


(1) D trains : 9, 10,25, 33, 42, 45, 91, 174, 
191, 237. 
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NOTHEWORTHY RUNS OVER LINES NOT RADIATING FROM BERLIN, 


(Non-stop runs are shown in heavy type.) 


istanc : aw Speed. 
we bs igs Time of | Time 23 pn een riatees | 
Ss. ric departure. | spent. eo ns Km/h. | M.p.h. | 
= + a by ~ p S 
Breslau-Gorlitz-Dresden 270 |167.8|R 6.00 a.m.) 3.24 5 79.4] 49.3 mer from bj 
Liegnitz-Kohlfurt 71 44.4 6.44a.m.| 0.52 4 81.9) 50.9 Ei Aes from Stuf 
Bautzen-Dresden-Neustadt Eye | Bie! 8.25a.m.| 0.41 83.4| 51.8 eee from Stuf 
Breslau) Dresden-Plauen (Stutt- i | 
gart) SN Sek ee iT | 1410.0 (R603 pam e2zeo2 2 Gili) Bios} WO, abet 
(Dresden) Leipzig-Halle (Magdbg. ) 38 | 20.0 8.47a.m.| 0.26 87.4) 54.3 |D. eee: to Cologt 
electric. 
Halle-Kothen 36 | 22.4] 11 02a. m.| 0.23 93.9] 58.3 |D. 144, to Cology 
electric, | 
Kothen-Magdeburg 50 | 31.4/R11.00a.m.| 0.32 90.9) 56.5 | D. 183, from Wism} 
Magdeburg-Stendal 62 Brey 5) 7 30 p.m.| 0.42 88.6) 55.1 | D. 84, to Hamburg 
Stendal-Wittenberge 54 33.6 9.28 a.m.| 0.38 85.2) 52.9 |D. 160, to Hambui 
(Dresden) Hanover-Verden (Bre- 
TMCTU)) les myc ye oe : 87 54.4 5.46 p.m.| 0.57 91.6} 56.9 | DP. 132, Wesermiini 
Verden-Bremen 36 | 22.4 6.44 p.m.| 0.26 83.1) 51.6 | DV. 132, Wesermii 
Bremen-Wesermunde 62 | 38.5 7.15 p.m.| 0 45 82.7| 51.4 |D. 132, Wesermiim! 
Hamburg-Lehrte (Frankfort) 165 |402.5|/R 6.19a.m.| 1.52 88.4) 54 9 | D. 191, from Basle 
Hanover-Gottingen . . . 108 | 67.1/R 4.244, m.| 1.21 80.0) 49.7 | D. 191, from Basle 
Hamburg Pasen Cologne 472 |293.3) 7.51p.m.| 4.32 | 8 | 104.1] 64.7 | PDE 38. 
Hamburg-Bremen 115 | 74.5] 61pm] 0.58] 2. (119.0) 73.9 | Bde 38. 
peut Cae 122 | 75.8/R 9.33a.m.| 1.02 118.1] 78.4 | FD¢ 38. 
Osnabugcl inate 50 | 31.4] 9.54p.m.| 0.27 111.1) 69.0 | FDt 3s. 
Miunster-Hamm 25 24.7} 10.22p m.| 0 21 100.0! 62.1 | FDt 38. 
(Hamburg) Minster-Recklinghau- 
sen Sy || 35.41) a9uggammn0nss 90 0| 55.9 |). 396, to Colognes 
(Cologne) Munster-Rheine (Nord- 
oy Caen e met 2 39 | 244] 2.36p.m.| 0.29 80 7| 50.2 |). 47, from Munich, 
oes a : 414 70.8 3.07 pam) 1-21 84 4) 52.4 |D. 47, from Munic 
eg taarnssnee 27 16.8 4.30 p. m.| 0.20 81.0) 50.3 |D. 47, from Muniai 
Saarbricken Treves-Cologne 268 | 166 5 TN Bi, Tan) 2} 3 71.4| 44.4 |#. 151, Hiltriebwadi 
eee 49 | 30.4] 7.42a.m.| 0.87 79.4, 49.3 |E. 151, Eiltriebwal 
reves-Lologne 480 |444 8 8 21a.m.| 2 36 69.3) 48.1 |#. 151, EHiltriebwaf 
(Cologne) — Duisburg - Oberhausen- 
Eemcnen 69 | 42.9) 5.08p.m.| 0.45 92.0| 57.2 | FD 101, Rheingol 
Oberhausen-Emmerich 61 97.9 6.13 p. m.| 0.40 91.51 56.9 |FD 263 Munich- 
Cologne RB.-Wiesbaden-Frankfort. Me NEON QO Aa nal 3.0% 4 73.6) 45.7 |L adel a Vier 
Cologne LB - Coblence - Mayence- Express. 
Mignabatoray 5 ee 5 othe oo oa 2231) | 13856) 12 sip melee 3 79.41] 49.2 | FD 264, Hook of 
. Ni ae P land-Miunieh, 
Cologne 1.B-Mayence . 186 | 115.6] 12.05 p.m.} 2.06 88.6) 55.1 | FD 102, Rheingold 
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Distance. Time of Time| 3 A Speed. 
RUNS. ae eS AN Beier we Trains. 
Km. | Miles.| “eparture. | spent. Za Km.|h.| M.p.h. 
ogne RB.-Coblence LB.-Mayen- L. 52, Ostend-Vienna 
e-Frankfort 8. PA) | Slstoayl Lote 1NE|| 5415) 4 85.4 |) 52.9 Baxpress. 
lologne RB.-Neuwied-Coblence D, 55, Ostend-Vienna 
LB. th ere Soe 90) | 55.9')R 2.442. m.|| 1-15 72.0 | 44 7 Express. 
‘ologne RB.-Coblence LB.-Nied. 
RB.-Eltville . : 82 | 60.0 4.15 a.m.) 1.07 73.4 | 45.6 |D. 54. 
Jologne RB.-Coblence LB. Nied. 
RB.-Frankfort 225 | 139 8 2 5d.ae m.||| 24 5 66.7 | 44 4 |D. 54. 
Jologne-Niederlahnstein DON sole! |e 2r16 pom i ( 76.1 | 47.3 |D. 164. Hook of Hol- 
land-Basle. 
‘ologne LB.-Cobl.-Niederl. RB.- 
Frankfort . 2297 142.3)| 3.07 p.m.| 3.22 5 | 68.0 | 42.3 |D. 68, Holland-Buda- 
pest. 
fologne RB.-Wieshaden 485 |445.0)R 2 54a.m.} 2.21 | 816 | 507 |Z. 51, Ostend-Vienna 
Express. 
Jologne LB.-Mayence-Wiesbaden | 496 |121.8| 11.40 p.m.| 2.26 3 | 80.5 | 50.0 |). 308, Dortmund- 
Basle. 
nkfort- Wurzburg 436 | 84.5/R‘12.30p.m.| 1.42 80.0 | 49 7 | FD 263. 
| : L. 51, Ostend-Vienna 
Vurzburg-Nuremberg 102 63.4 /R 10.35 p. m.| 1.31 (iersd} || Cabce Hapress. 
litremberg-Ratisbon 400 | 62.4] 10.57p.m.| 1.19 | iG Ona tce nhs Gc. 
tatisbon- Passau 418 | 73.3/R 4.06a.m.| 1.23 84.1 | 52.3 | D. 67. 
il-Munich-Salzburg 559 |347.3/ 3.0la.m./ 7.28 | 3 | 74.8 | 46.5 |L. 5, Orient Hapress. 
‘ehl-Karlsruhe ie» || B6yo2! 3.00 a. m.| 0.58 77.4 | 48.1 |L. 5, Orient Bapress. 
farlsruhe-Stuttgart 90 | 55.9|/R 1.14a.m.| 1.20 67.5 | 41.9 |Z. 6, Orient Hapress. 
tuttgart-Ulm 92 572) 8.33 pam,|"1202 89 0 | 55.8 | FDt 723 
Im-Augsburg 86 | 53 4/R 7.84a.m.| 0.46 1122) 69:7 | PDE 723 
cugsburg-Munich 62 | 38.5|/R 7.00a.m.] 0.33 112.7 | 70.0 | FD¢t 720 
tuttgart-Munich 224 | 137.3|R 10.10 p. m.| 2.47 79.4 | 49.3 |Z. 6, Orient Hxpress 
funich-Freilassing 147 | 94.3/R 10.09 a.m.) 1.46 86.4 | 58.7 | FDt 722. 
reilassing-Bad Reichenhall . 45 9.3 8.50 p.m.| 0.15 88.0 | 54.7 | PDt 721. 
ad Reichenhall-Berchtesgaden . 49 | 14.8 9 05 p.m.} 0.38 30.6 | 19.0 | FDEt 721. 
unich-Salzburg i583 || Gays 8.374. m.| 1.52 81.9 | 50.9 | L. 5, Orient Hxpress. 
\-Friedrichshafen 104 | 64.6 7.46 a.m.| 1.32 67.7 | 42.1 |1049 S. 
tich-Garmisch 101 62.8 8.49 a.m.| 1.22 CEE) | Geel ak we) 
tich-Immenstadt (Lindau) 453 | 95.1/R 6.15p.m.| 2.00 MOPDIEA TED Ose lise 
itgart-Nuremberg (Eger) 490 | 418.1) 9.59p.m.| 2.14 85 0 | 52.8 |FDt 712. 
furemberg-Eger ee iltsyil 93 8|R 7.52p.m.| 2.04 73.0 | 45.4 |Z. 106, Paris-Prague 
4 : Express. 
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va, Milan, Lucerne, Zurich and Chur), 
and even into Austria (Meran, Vienna, 
Graz and thence to Sissak and Budapest). 

Forty-five Mitropa sleeping-car servi- 
ces are run in connection with these ser- 
vices in both directions, 22 of them in 
internal services (+) and 23 in interna- 
tional services (2) to Holland (418 coaches), 
Switzerland (1 sleeping-car), Austria (4 
sleeping-car) and Turkey (2. sleeping- 
cars), as well as 8 sleeping-cars owned 
by the International Sleeping-Car Com- 
pany (*); 6 buffet-cars and 387 restaurant- 
ears, 8 of which run into Holland, be- 
longing to the Mitropa Company, are at- 
tached to these trains. 


In addition to the important centres, 
these trains serve half a dozen watering 
places : Bad Kissingen, Wiesbaden, Ba- 
den-Baden, Oberstdorf, and Bad Kudowa. 


And all this does not include connect- 
ing trains. The importance of the inter- 
connections and the work involved in 
changing the timing of any one train in 
the series without revising all the others 
at the same time will consequently be 
appreciated. Finally it should be noted 
that if all the trains shown in figure 
383 depend on the fast train D 33, the 
reverse also applies and any other of 
these interfering trains makes the same 
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connections. The whole system shown 
therefore forms a complete unit. 

The same work could be undertaken 
for a whole series of basic trains, but 
when they are revised the elements form- 
ing them vary and affect trains in con- 
nection with other basic trains than that 
under consideration. 


LY-3. — Internal services. — To bring 
out the completeness of the services 
between the important German towns, 
we will consider in turn the D trains 
serving Berlin, those serving the second- 
ary centres, and the interprovincial ser- 
vices. We will only deal here with the 
routes of the trains themselves, as given 
in the Zugverzeichnis der Deutschen 
Reichsbahn for the 1936 summer, and 
not those followed by coaches taken out 
en route, nor the connections made by 
other connecting trains. 


A) Trains radiating from Berlin (fig. 
384 and table 313). — In order to sim- 
plify this examination, we will mention 
the trains covering the longest distance 
over each of the lines of the radiating 
system. In the case of the international 
trains the distance necessarily ends at the 
frontier which is reached from Berlin 
at 17 places (*). 

To these must be added two summer 


(1) Berlin to Munich, Stuttgart, 2 to Gar- 
misch, to Oberstdorf, Schaffhausen, 3. to 
Friedrichshafen, to Basle and 2 to Cologne; 

from Cologne, Frankfort, Wiirzbure, Eeoer, 
Dresden to Hambure; = 

from Eger, from Gera, 2 from Dortmund 
to Cologne; 

from Basle to Dresden, and 2 from Munich 
to Dresden, 


(2) Berlin, Leipzig, 2 from Wiirzbure, and 
from Basle to Amsterdam; 

2 from Berlin, 2 from Leipzig, 2 from 
Munich and 2 from Hambure to Flushine: 

3 from Leipzig, from Munich and from 
Hambure to Rotterdam; 

from Berlin to The Hague; 

from Chur to Berlin; 


from Wiirzbure to Vienna; 

2 from Berlin to Istambul. 

(8) Paris to Carlsbad, Wtirzburge and Am- 
sterdam-Bucharest, as well as 5 sleeping-cars 
from the « Orient » Express and « Paris- 
Prague » Express. 

(4) In the Hast 
and Hindenburg; 

In the South : Tetschen or Bodenbach and 
Eger, towards Czechoslovakia; Lindau, Schaff- 
hausen and Basle towards Switzerland; 

In the West : Kehl and Saarbrucken, tow- 
ards France; Aix-la-Chapelle on the Belgian 
frontier; Emmerich and Cleves on the Dutch 
frontier ; 

In the North ; Warnemiinde and Sassnitz 
towards Scandinavia, 


Tilsitt, Neu Bentschen 


| 
| 


toy, Durbar KS cL 
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Fig, 384. — Routes of D trains serving Berlin. 


resorts on the southern frontier (Bad 
Kudowa and Berchtesgaden), and some 
half dozen along the northern coasts 
(Norddeich, Wilhelmshaven, Westerland, 
Bad Doberan and Zinnowitz). There are 
also a few internal terminal stations 
such as Wuppertal, Wiesbaden, Kassel, 
Gottingen, Stuttgart, as well as Kiel and 
Stolp. 


The ten trunk lines leaving Berlin di- 
vide up in turn, so that the D or FD 
trains run towards some thirty terminal 
stations, and in many cases some places 
are served by several alternative lines. 


Brestau, for example, can be reached 
by three main lines, via Reppen-Glogau, 
via Sommerfeld-Sagan or via Gérlitz (fig. 
387). 
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385, — Diagram of non-stop runs from 
Berlin, and their speeds, 


The central line itself gives alternative 
routes as the trains make a detour via 
(Sommerfeld) Sorau and Sagan, which 
increases the distance by 6.2 km. (3.3 
miles), or a longer detour via Kohlfurt, 
which increases it by 31.7 km. (19.7 mi- 
les) (*). Some trains run over both 
these routes, which must be taken into 
account in determining the speed. 
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On the other hand, certain D trains 
using each of the outer lines continue 
beyond, either to Beuthen or Hinden- 
burg, both on the frontier, or to Bad 
Kudowa. The same practice is followed 
in other parts of the country. 


DrespEN is also served by two lines 
over which fast trains are run; Munich 
also can be reached via Halle and Nurem- 
berg or via Leipzig-Hof (fig. 388). As 
in the case of Breslau, there are varia- 
tions in these routes also, some of the 
trains on the first of these two lines 
making a detour via Leipzig, which in- 
creases the distance by 10.6 km. (6.6 
miles). In addition, between (Nurem- 
berg) Treuchtlingen and Munich (fig. 
389), some of the trains are sent round 
via Augsburg, and others via Ingolstadt, 
but this only increases their mileage by 
1 km. (0.6 mile). 


BERLIN-STUTTGART lines via Wiirzburg 
or via Nuremberg start a the end of 
each of the two Berlin-Munich lines. 

Although, on principle, there are only 
two main lines to FRANKFORT, one via 
Kassel and the other via Erfurt, there are 
the usual alternative routes via Magde- 
burg or via Dessau to Gtisten (186 km. = 
115.6 miles from Berlin Potsd. and 166.5 
km. = 103.5 miles from Berlin Zool.), 
whereas the alternative routes of the 
Erfurt line are either via Halle or Leip- 
zig. It should be added that some of the 
trains on the latter end up with the form- 
er line at Géttingen, and others at Kas- 
sel, 432 km. (268.4 miles) from Berlin 
Potsd. instead of 380 km. (236.4 miles) 
from Berlin Zool. 


(1) Sommerfeld-Sagan 33.2 km.(20.6 miles) 
Sommerfeld-Liegnitz . 39.4 km. (24.5 miles) 
Sommerfeld-Sorau-Sagan 107 km. (66.5 miles) 
Sommerfeld-Kohlfurt- 

Liegnitz 


. 1838 km. (85.8 miles) 
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Fig. 386. — Cartogram of best speeds of non-stop trains servine Berlin. 


We will consider later on the route 
llowed by the trains up the Rhine 
yond Frankfort. 

Westphalia, of course, is served by the 
LOGNE trains which use two main lines, 
1 Hanover-Hamm or via Magdeburg- 
slar, as well as the intermediate Mag- 
burg-Braunschweig line which joins up 
th the former at Lehrte or with the lat- 
‘before Paderborn. In Westphalia it- 
f all these trains follow one of the 
es we will deal with in examining this 
rticular district, which forms one of 
> special features of the German rail- 
y system. 

Yfke lines radiating towards the north 


do not call for any comment beyond the 
fact that it is possible to reach Ltpeck 
via Ratzeburg by using one of the Lii- 
beck-Biichen Railway Company's lines or 
via Bad Kleinen, and that the trains from 
StratsunD also follow two alternative 
routes, via Neustrelitz or via Pasewalk, 
like the KoniesBerc trains which can run 
via Schneidemtih] or via Neu-Bentschen. 

The trains from Berlin to Danzic re- 
trace their path after Dirschau, imme- 
diately beyond the Polish Corridor. This 
service has been completed by another 
consisting of railway services as far as 
Stettin and then a boat service to Zoppot 
which is close to the Free City. 
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Niopcstell le 


and Beuthen, and their distances. 


The importance of the fast services 
between two towns from the passenger’s 
point of view does not depend on the 


Fig. 388. — Alternatives routes from 
Berlin to Dresden and Saalfeld. 


— Alternative routes from Berlin to Breslau 


number of stops the train can mal 
between two places, but on the total th 
taken for the journey, including fl} 
stops. Table 310 gives the time taken 
the best train from Berlin without ded 
ting the time for the stops, which aj 
often many in number as well as lengtl 
where the train has to be re-marshall 


To make this table more complete 
have added the best train between Ber! 
and some of the large towns served 
route, even when they are not the startij 
places of the long-distance train in que 
tion, for example in the case of Bresl 
Gérlitz, Dresden, Leipzig, Nurembe} 
Wiirzburg, Stuttgart, Frankfort, ete. 


B) The secondary Centres. — The 
torical constitution of the German Re 
has particularly favoured the devel 
ment of secondary centres, which I 
been further assisted by the use made} 
through coaches. In no other cou 
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ADNBIEID HIST. 
TRAIN SERVICES RADIATING FROM BERLIN (fig. 384). 
RUNS. Distance. Time of | Time || 3 3 Speed. 
—— a 7 - g4°|—_—_——_—— Train. 

Destination. via Km. | Miles, | pecs 7S | Km./h.|M. p. h. 
gS SS SS 

| 
PROM Bertin LEHRTER BHF., TO : | 

| 
ideich i Bremen. HOO elma) Se >oraemnemeS AON Ais 60.0 |- 37.3 D, 102, seaside. 
semen 338 |210.0 || 8.53a.m. | 4.48 7 | 10.4 | 437] D. 102, seaside. 
remshaven Bremen. 344 1213.8 | 6.48 p m. 5.06 | fi 67.4 41.9 D, 106, seaside. 
-erland Hamburg. Hote ao020 | 9.40 a m. 8.20 8 (0s | awley TD Was Seaisictes 
imbure Pah lasso 8) |i AANA) te eh, |) ol noo Aa ee | ksh 3) FDt 2, diesel. 

F 287 M478 Sill 96. Lbipsmoeeiee CAulieeee LONG A740.) FD 23, sche am 

ROM BERLIN STETTINER BHF., TO : 

\| 
lemiinde Neustrelitz 233 |444 8 aris) Bl sity | BOOS 4 75.2 | 46.7 Delile 
Doberan Do. 236 |146.7 || 8.80 a.m. | 3 52 3 | 61.0 | 37.9 | D,441, watering pl. 
itz Half. Stralsund. 294 [182.7 |; 8.50p.m. | 4.54 5 | 60.6 | 37.7 | D. 13, Sweden. 
hagen Ducherow. 238 |147.9 || 3.44 p.m. | 3.54 || 44 | 61.8 | 38.4 | WH. 144, watering pl. 
ig Swinemunde. 504 {3413.2 || 2.0ip.m. |48.00 4 28.0 | 17.4 £.A29,train and boat. 
ig Stettin-Stolp. 5038 |312.6 8.40 a, m. 7.58 14 63.0 39.4 ID), BS. 
tin Angermiinde. 435 | 83.9 8.16 a.m. | 1.50 73.6 | 45.7 ON 
inemiinde Dio! 201 124.9 || 3.17p.m. | 2.28 8125. 1.00.6) e383 
| | 
| Brerun (STAptT.) ScHtEes. Bur., TO : 
burg Elbing. 679 |4241.9 || 4.53 p.m. | 8.26 | 78.7 | 48.9 D. 15, Hydtkuhnen. 
migsberg Do. 589 |366.0 || 4.53p.m. | 6.45 || 5 | 87 2 | 54.2 | D. 45, Bydtkubnen, 
rburg Allenstein. 700 1435.0 || 10 09 a.m. |44.49 hgh Il aisine) D, 55, via Poland, 
hen Glogau-Breslau. 505 |313.8 || 9.42 a.m. | 6.44 44 75.0 | 46.6 D. 31, Lemberg. 
hen Sagan-Breslau. 520 1323.4 8.31 p.m. | 4.24 4 |419.6 | 74.3 FDt 45, diesel. 
berg Do. 522 1394.4 ||R 5.80 a.m. | 6.29 10 80.4 | 49.8 D. 30, from Vienna. 
‘eslau Sommerfeld-Sagan. | 341 |211.9 8.31p.m. | 2.39 128.7 | 80.0 | FDt 45, diesel. 
eslau Sorau-Sagan. 848 |216 2|R6.08 a.m. | 3 36 5 96.7 | 60.4 D345 
eslau Kohlfurt. 360 1223.7 || 42.24a.m. | 4.24 8 eo) | Aon DAN 
20m BERLIN GORLITZER BHF., TO : | 
eslau Hirschberg. 442 |256.0 ||R9.41 a.m. | 5.53 44 70.0 | 43. D. 192. 
Kudowa Waldenburg. 428 |266.0 || 7.02 a.m. | 6.42 COs On ear D193, watering pl. 
rlitz DVS 429.3) || aged pembans ceeit 2 84 9 | 52.8 | #.196,to Hirschberg. 
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RUNS. Distance. Piston eer ane § a Speed. 
_—— € S —— Train. 
: Well) 
Destination. via Km. | Miles. RIGO eee: 7,5 | Km./h. |M. p. h. 
From BERLIN ANHALTER BHF., to : 
Dresden Elsterwerda. 180 441.8 /R 9.81a.m.] 4.41 || 4 406.8 | 66.4) D. 53, steas 
Dresden. Jiiterborg. 192 |419.3 |R412.44p.m.} 2.19 3 82.9 | 54.5 dD. 63, Prag 
Bad Elster Plauen. 322 |200.4 40.17 a. m.| 5.03 4 63.8 396.4 Be iy X 
bad. 
... Leipzig 465 |402.5 |R 6.26 p.m.| 1.48 lee | Brel a re N 
bad. 
Berchtesgaden Hof-Landshut. 716 444 9 8.00 a. m./12.00 81 5959 Ota Da 032.22 
pl.. duplic 
Munich Do. 653 |405.8 8.06 a.m.| 9.38 || 7 | 68.5 425.7 | D. 22. 
Munich Leipzig-Ingolstadt. | 686 |426 3 5.06 p.m.| 6.36 2 |4104.0 | 64.6 FDt 552, di 
Munich Halle-Augsburg. 675 |419.4 @s23S Bl, wa0t,|| 70} 3 a 1) Boal FD 80. 
... Nuremberg Leipzig. ATT |296.4 5.06 p.m.| 4.48 ... {101.5 | 63.1 FDt 552, di 
Lindau . | Lerpzig-Augsbourg.| 816 [507.0 || 8.06 a.m./12.56 9 62.8 39.0 D. 180. 
Stuttgart . |Leipzig-Nuremberg.} 694 /429.4 || 10.23p.m./41.09 |} 13 | 62.0 | 38.5] D, 238. 
Stuttgart Erfurt-Wirzburg. 662 |411.4 Che 25) lp sill (8) 5 70.6 | 43.9 D, 10; “Zum 
... Wurzburg Erfurt. 472 |293.3 9.25 a.m.| 6.24 3 73.7 | 45.8 D. 10, Zug 
Schaffhausen Erfurt-Stuttgart. 650 |403.9 9.25 a.m.|13.17 7 49.8 | 309 D. 10, Zug 
Frankfort/M. — . _| Leipzig-Erfurt. 550 (341.8 HDibjo, was! DVS 4 108.9 | 57.7 | PD¢t 572, & 
Basle Bad Rb. . | Erfurt-Heidelberg. | 885 |549.9 10.44 p. m./42.39 || 19 69.9 | 43.4 D, 2, Switz 
... Karlsruhe Do. 690 |428.8 10.44 p.m.| 9.41 || | 74.4 | 44.4 D. 2, Switz 
From BERLIN POTSDAMER BHF., to : 
Mannheim Magdbg.-Borssum- | 678 |421.3 9.50 p.m.| 8.59 8 | 75.3) 46.8 D, 92 
Frankfort. 
... Frankfort Magdbg.-Bérssum- | 597 |871.0 9.50 p. m.| 7.28 6 78.2 | 48.6 92 
Kassel. | 
... Frankfort Giusten-Kassel. 579 |359 8 8.55 a.m.) 9-110 46 | 63.3 | 39.3 D, 28, Wie: 
... Frankfort Magdeburg- 599 |372.2 || 14.45p.m.| 8.30 || 8 | 70.5 | 48.8) D. 180. | 
Halberstadt- 
Kreiensen. | 
Saarbriicken Erfurt-Frankfort. | 750 |466.0 || 44.45p.m./141.47 |] 23 | 63.6 | 39.5) D. 180. | 
Wiesbaden Gusten-Kassel- 620) (885.35]) |e Sabpra ges el OANA 7 Dele o ee 1D ASX, 
Frankfort. 
Cologne . . . . | Goslar-Wuppertal. | 579 |359.8 LAT Ws! ect I seo 69.3 | 43.1 D. 32; 
Aix-la-Chapelle . Goslar-Lehrte- Gi2 |44' 756 eee 5One maida 2 onl 23) 1.0828 sie3O Om lemoene Oe 
Neuss. 
FroM BERLIN (STADTBAHN) ZooL., GART., to: | 
| 
Cologne . | Hamm-Wuppertal. 551 1342.4 7.22p.m.| 4.44 Adie eee FDt 16/18, 
Cologne Hamm-Essen. 579 1359.8 7.22p.m.} 4.55 Se alelgintss FS} |) VOWS, 
Cologne Dortmund- Heo looses. 44.09a.m.| 7.49 |} 44 HAE Wh AO. Dea. 
Oberhausen. 
Aix-la-Chapelle Dortmund- 621 |385.9 |R 412.50am.| 7.42 3 80.7 | 50.4 iy 11, Nie 
| press. 
Aix-la-Chapelle Cologne. 622 386.5 och) ee ala!) To ilal 8 86.6 | 53.8 FD 26, Be 
Bentheim Dortmund-Krefeld.} 456 |283.4 |'R 44.16a. m.} 5.00 2 Che | ies, 2 FD 111, a4 
Hanover. / 
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Fig. 389. — D trains serving a secondary centre 


are these characteristics so developed un- 
less, though on a smaller seale, in Eng- 
land, and to some extent in Holland. As 
the importance of these centres is con- 
siderable, they are connected together by 
long transverse lines. For example, there 
are through trains linking up Hamburg 
not only with Berlin but also with Co- 
logne, Frankfort, Basle, Stuttgart, Munich 
and Dresden, as well as with large towns 
in Holland, Switzerland and Scandinavia. 
Through trains link up Cologne with 
Hamburg and Kiel, Norddeich, Basle, 
Stuttgart, Munich, Leipzig and Hof. 


: Munich. 


Many other large towns are in the same 
case : Frankfort,Basle, Stuttgart, Munich, 
Leipzig, Dresden, and Breslau, and what 
is perhaps still more remarkable, towns 
like Aix-la-Chapelle, Saarbriicken and 
Hof which are not very far from the 
frontiers. 

These various places are the starting 
points of various services, but in most 
cases are also served by transit services 
which complete the former. 

On the other hand, there are a cer- 
tain number of secondary centres whose 
importance is due to the fact that various 
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TABLE 314. 


TRAINS SERVING A SECONDARY CENTRE (MUNICH) 
Fig. 389. 


lines cross there, as at Hamm, Hanover, 
Leipzig and Karlsruhe. 

The importance of these secondary cen- 
tres can best be brought out by an actual 
example, such as that of Munich (fig. 
389, table 314). 

The salient points of these services are 
the following : 

(a) There is sufficient traffic to jus- 


tify the introduction of FD trains 
between Munich and Holland; 


Distance bag ; Speed 
—— en Time Time Trae 
Chiara Gis, ee eee le ies of departure | spent || ~~” 3 
Destination Via Km, Miles. <m./h,]M.p.h. 
Berlin Anhalt . Ratisbon-Hof-Leipzig. 658) | 405.8) | 42242 p.m. | 92 28-| 68.9. 42 Ds 25% 
Do. Augsburg-Nurember. -Leipzig. } 686 |426.3 5.06 p.m. | 6.36 )103.9-| 64. FDt-52, diesel. 
Do. Augsburg-Nuremberg-Halle. 675 |449.4 | 42.05 p.m. | 7.438 | 87.4 | 54. ESD Oe 
Hamburg-Altona . | Augsburg-Wiirzburg.-Bebra 
Hanover. 826: [51S .3e 5-16 pem. 13) 36" COR on tore ome sore 
Norddeich . Nuremberg-Frankfor!-RB. Co- 
blence-RB. Cologne-Dortmund.] 1044 |646.8 | 10.57 p.m. |48.58 | 54.9 | 34.1 | D. 47, seaside. 
Emmerich . Frankfort-LB.-Cologne. 767 |476.6 9,20 a.m 9 48 | 78.3 | 48.7 | FD. 263, Holla 
Cclogne . Stuttgart-Lar dau. 631 1392.4 AR OG pe mia M0245 1255.8 pote ule 
Do. Stuttgart-Mannheim. 646 401.4 | 8.560a.m. 110.21 | 6264 | 88.8) | D:-369. 
Do. Stuttgart-Karlsruhe. 677 |420.7 a sid 346 ee Be 
Do. Wiirzburg-Frankfort LB. 635 1394.6 9e20iasm. || 7.47 |C84eS We SOR6 tsa 2638 
Do. Wirzburg-Frankfort RB. 640 |SOven = Snc0 asm) O° 20) | NGIs oa c4 Dr oue 
Dortmund . Wirzburg-RB.-Cologne. 758 1474.0 a2Olaams 412) 27 Gd eae SL 4 el eone 
Does a Hisenach-Kassel. 764 {472.9 | 12.20p.m. |40.36 | 741.8 | 44.6 | D. 361. 
Wupp.-Oberbarmen| Stuttgart-Mannheim RB. 7382 |454.9 8 56a men |i 1-32 ||| 63lon ooo ao0o. 
Kehl . Stuttgart. 406 |252.3 | 10 10p.m. | 5.34 | 72.9 | 45.3 | L.6 Orient # 
Lindau . Buchloe- Immenstadt. 224 |187.3 | 8.51a.m. | 3.44 | 68.4 | 42.5 | D. 172, Zurrea 
Garmisch 101 | 62.8 8.49a.m. | 4.22 | 738.9 | 45.9 | D. 160, Innsby 
Kufstein Rosenheim. 99°) 64-55) 7 55.alm. | 0.10 | 84.3 952.4) 6% ee 
Berchtesgaden . Freilassing. 480 |411.8 7.00 p.m. | 2.43 | 66.3 | 41.2 | #Dt.721 watem 
Salzbure Freilassing. 54") OORT Sesitanme it o24) 82-5 Sdn oal eno KOztenmaaaE 
Breslau . Ratisbon-Hof-Dresden. 844 |505.8 |R4.19 p.m. |13.43 | 59.3 | 36.8 | D. 428. 


(b) D trains are run between Munich 
and certain other important centres over 
two alternative routes, according to the 
usual German practice. For example, Co- 
logne can be reached either via Stuttgart 
or via Wiirzburg, and beyond that the 
trains can follow either bank of the 
Rhine; 


(c) D trains are run not only between 
Munich and Cologne, but also through 
trains between Munich and other towns 
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TABLE 315. 
MAIN INTERPROVINCIAL SERVICES (fig. 390). 


—$—$—$—$—$————————————— 


J aie Time of | Time Speed. 
RUN, VIA. — Train 
Miles. | Km, || departure. | spent.|| iim i, |ailes/n. 
ee 
: | 
urg-Altona-Cologne. }| Essen-Duisburg. 479 |297 6 || 7.36 p.im.| 4.47 400.0 | 62.4 | PD¢ 37, diesel. 
urg-Altona-Cologne. } Oberhausen-Duisburg. 457 |284.0 splASy ele aunt Cesare | (eyacr | laleZh I yay eye) 
yarg-Altona-Cologne. | Hamm-Wuppertal. 449 279 0 7.48'a.m.| 6.34 || 68.4 | 42.5 | D. 94. 
rurg-Altona-Dresden. Magdeburg-Halle. 488 |303.2 Sool ame 748 | GO.d) | 4229) | Desa 
urg-Stettin . . . 500 361 (224.3 UMD. reall EHO Osa | 2BeS WI. ak 
Rb.-Hamb.-Altona . | Mannheim-Pkft.-Kassel, 900 |559.2 7.28 p.m.}13.04 1 68.9 | 42.8 | D. 191. 
Rb.-Hamb.-Altona . {| Heidelberg-Fkft.-Bebra. 886 |550.5 9.45 a.m./43.24 || 66.4 | 44.3 | D. 85. 
, | 
Rb.-Emmerich . .| Mayence-Cologne. 643 (402.7 |R410.15a.m.| 7.47 || 83.2 | 54.7 | WD 102, Hol- 
| land, — 
Rb.-Kleve _. , | Heidelberg-Mayence-Wies- | | 
baden. 652 |405.1 8.30 a.m./40.44 |] 64.2 | 39.9 | D. 163, Hol- 
| land. 
Rb.-Dortmund . .] Mannheim-Mayenee LB 
Oberhausen. 644 1400.17] 10.38 a.m./41.42 || 57 5 | 35.7 | D. 269. 
Rb.-Dresden . .| Heidelberg - Darmstadt- 
Frankfort. 842 1523.2 (0) Bos WS Bes I) Glo 7 | Bios tO PAIL. 
.-Chap.-Passau . . | Cologne-Frankfort. 755 (469.4 42.34a.m.|40.34 || 71.8 | 44.6 | LB. 520, Ostend- 
Vienna. 
vu-Kehl . . . . | Hof-Nuremberg-Stuttgart. 994 |617.7 |IR 8.364. m./16.06 || 64.8 | 38.4 | D. 17. 
Kehl .. . . .{| Nuremberg. 524 [823.7 |R 2.00 a.m.j14 .52 || 43 DB ID. WAT 
faindau . . . . -.{| Immenstadt - Augsb. - 
| Nuremberg. 482 |299.5 9.38 a.m.| 7.36 || 63.4 | 39.4 | D. 179. 
Salzburg . . . .{ Munich. 559 |347.3 aE Car Weiss | VTi, by Onekexale 
Express. 
riicken-Frankfort . | Worms. 214 |133.0 ORs Ms) Boz} EBS I Goss | 1H Wess. 
fort-Oberhausen . . | Giessen-Hagen-Hssen. 294 [182.7 Uo@Oer wale! 3,038) Il 260) || Be | WO, tile 
g-M. Gladbach . .| Krefeld - Duisb. - Soest- |} _ ‘ 
Eisenach. 584 1362 JX a lal aie wale) lasts |i Gul al ys) I) JB), IS ( 
g-Cologne . . .| Erfurt-Hagen-Wuppertal. 554 |344.3 ||R 10.50 p.m.| 9.49 || 59.4 | 36.9 | D. 189. 
an-Cologne . . .{| Braunschweig-Hanover. 720 |447.4 ||R10.46a.m.|10.14 || 70.4 | 43.7 | D. 141. 
sn-Bentheim . . .]| Halle - Magdeburg - Osna- wee es 
brick. 593 |368.5 SoU Ws MNT OO) | Bi o0) | BBO || IO Is 
on-Wesermiinde _ | Leipzig-Goslar-Hild. Dill |308.0 AAP SOaamMas| Se S8iisOGv6 |) 44.5) De 132, 
m-Wismar . . .| Halle-Ludwigslust. 468 |290.8 2.28 p. m. 93 || 63.4 | 39 4 | D. 184. 
miinde-Stuttgart . | Kassel-Giessen- Darmstadt. 782 |485.9 6.40 a. m./42.37 || 64.9 | 38.5 | D. 186. 
Ch.-Neu Bentschen. | Cologne-Dortmund-Berlin. || 808 |507.14 12.50'a. m./40.55 || 74.0 | 46.0 | £. 11, Nord- 
Jna s 5 5 6 off (ilnerorryein ayer, alsfs) enatel h ESBS: 
398. ) 30 | 18.6 Sioa els) One ite || byocs 7a, BABS. 
Fried. Mannheim . a8 10 2 Soom AL WAG! os Il] bbs | Se) | ID, ato. 
sing-Salzburg U 3 7.47a.m.| 0.09 || 44.7 | 27.8 | D. 326. 
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A A OF + ee, is) 
me a - ‘ Ku plan “et 
z | eee ee l | iP 
Fie, 390. — Interprovincial D trains. 
Note, —— sections of interprovincial lines; — — — sections of radiating lines; || I!—'J—I! common sections 
in Westphalia : Wuppertal and Dort- (d) There are two important longitu- 


mund. In the case of Dortmund the  dinal transverse lines from Munich tow- 

trains follow two different routes, and ards the north, which end up at Nord- 

reach that town either from the east or deich and at Hamburg-Altona, and a la- 
" west (+); titudinal line to Breslau; 


(1) We mentioned a similar case, that of the « de luxe » trains from Berlin to the 
French Riviera, which is reached via Cannes as far as Ventimiglia, and via Ventimiglia 
as far as Cannes (see Bulletin, Jniy 1934, pp. 686/262) 
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(e) The trains transiting between 
ance and Austria and those from Ber- 
1 to the Tyrol serve Munich en route, 
d leave Germany at Salzburg (interna- 
nal station) and at Kufstein; 


({) Finally, though the actual mileage 
Germany is small, the international 
vices from Munich to Austria, Swit- 
rland and Italy are of considerable im- 
rtance. 

From Munich to Innsbriick, D trains 
2 run either via Kufstein (173 km. 
7.5 miles) or via Garmisch-Parten- 
rchen and Mittelwald (158 km. — 98.2 
les). Although shorter, the latter is 
2 more difficult line, and the journey 
ces 3 h. 338 m. whereas via Kufstein 
only takes 2 h. 37 m. 


C) The interprovincial services (fig. 
0) are extremely well developed and 
ould be considered from two points of 
aw : that of the places linked up, and 
e way in which they are linked up, the 
trains running partly over lines which 
2 not directly served from Berlin and 
rtly over lines radiating from the capi- 
The chief interprovincial services 
2 as follows 
Pransverse lines from north to south 
Stettin-Kistrin (only 101 km. = 62.8 mi- 


les), which gives through  sery'ces 
between the north, Breslau and _ the 
south-east ; 

Transverse lines through Berlin. — At the 
present time there are no through ser- 


vices; 
Wismar-Maegdebure-Halle; 
Flensburg-Hamburge and Hamburg-Munich 
via Bebra; 
Norddeich-Giessen, towards Munich. 
Vest to east transverse lines 
Hambure-Stettin ; 
Cologne-Kassel-Halle-Sorau (Breslau) ; 
Saarbriichen-Wiirzburg-Hof and Hof-Dres- 
den-Breslau. 
Jhlique lines : 
Hambure-Leipzig; 
Wesermiinde-Leipzig-Dresden ; 
BHamburg-Cologne. 
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Fig. 391. — Breslau-Dresden branch and al- 
ternative lines to Stuttgart and Munich, 
run over by D trains. 


‘ 
A 


Fig. 392. — Through services from Breslau to 
Hamburg via Dresden or via Berlin. 


International services 
Amsterdam and Ostend-Vienna, via Co- 
logne, Frankfort, Nuremberg and Pas- 
sau; 
}) Strasboure-Munich and 
France to Austria). 


wv) 
(from 


Salzburg 


The Breslau-Dresden latitudinal line 
and its branches (figs. 3941 and 392), 
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forking off from Dresden to Leipzig and 
Dresden to Hof is of particular impor- 
tance as it makes it possible to run 
through trains from Berlin via Dresden 
to Hamburg g, Cologne and Leipzig, with- 
out calling at Berlin, as well as to Frank- 
fort, Saarbriicken, Stuttgart and Munich 
via Hof, without running through Cze- 
choslovakia. 


The Rhine line has certain very spe- 
cial characteristics. In view of the density 
of the population) along the river banks, 
two different companies built railways 
along it, one on the left bank, and one 
on the right. The services along the 
Rhine are also still further complicated 
by the simultaneous existence, due to the 
geographical situation of the river, of va- 
rious economic factors. 

Fast trains in various services run 
alongside the river during the whole or 
part only of their journey. 

The services from one end to the other 
include those between Holland and Swit- 
zerland, from Emmerich or Cleves to 
Basle. 

The partial services are more diverse, 
and naturally more complicated owing to 
the loop the river makes in the middle 
at Frankfort, and the bend in the oppo- 
site direction in the upper part (Basle- 
Frankfort) and lower part (Frankfort 
and Cologne). Each of these two large 
sections is followed by trains extending 
them to a greater or lesser degree beyond 
Frankfort. For example, the trains from 
Basle to Frankfort go on to Berlin or 

‘Hamburg (by two different routes in 
each case) and the services from (Hol- 
land or Belgium) Cologne to Frankfort 
are extended to the Tyrol and Salzkam- 
mergut via Nuremberg-Passau or Stutt- 
gart and Munich. 

Taking this route as a whole, there are 
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three districts with very special raila 
conditions. 


a) THE BasLE-FRANKFORT SECTION (fi 
393). We have already stated ths 
there is a railway on each side of the r 
ver. Between Basle, Strasbourg and Wik 
den (the present frontier) the railway ¢ 
the left bank is now in foreign territor 
so the trains from Basle to Holland v 
Strasbourg have been diverted via Bru: 
sels, thus giving rise to internation 
competition between the internation! 
services on the two banks of the rive 
a subject we have already dealth wit 


Fig. 
over by D trains, and leneths of the pi 


393. — Lines in the Rhine valley, j 


cipal sections. 


j 
: 
j 
i 
i 
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tween Strasbourg and Appenweier in 
e south, and Mannheim and Frankfort 
the north, there are nonetheless three 
ngitudinal lines, to which a fourth in- 
rmediate line between Mannheim and 
ilsruhe must be added. They are all 
in over by D or FD trains from one end 
the other. In addition, between Neu- 
adt and Bingerbriick, there is a by-pass 
aking it possible to completely avoid 
e Frankfort bend and even Mayence 
1d Wiesbaden. 


b) THE FRANKFORT-COLOGNE SECTION 
ig. 393). — On this route the railway 
nes closely follow the river, as do the 
echoslovak railways in the case of 
Mth the Elbe banks, from the German 
ontier, at Tetschen or Bodenbach, to 
rague. However, some of the important 
wns on one side of the river are often 
rved by important trains from the op- 
site bank. This is the case with Wies- 
iden (terminal) on the right bank, 
ayence which faces it on the left bank 


BULLETIN OF THE INT. RaiLway CoNncGRESS ASSOCIATION 


1759 


(70 km. = 43.5 miles), and in particular 
Coblence (left bank) which is served by 
trains from both sides of the Rhine. For 
this purpose, in addition to the direct 
Niederlahnstein-Neuwied line (20.8 km. 
= 12.9 miles) on the right bank, two 
connecting lines have been built 4.6 km. 
(2.85 miles) up, and 14.5 km. (9 miles) 
down the river between Niederlahnstein 
(right bank) and Coblence (left bank), 
and between Coblence (left bank) and 
Neuwied (right bank). Some D trains 
which follow the left bank as far as 
Coblence continue by the right bank to 
Cologne, and inversely, whereas right- 
bank trains go on to Cologne by the left 
bank beyond Coblence. Finally some of 
the right-bank trains run into Coblence 
(left bank) using in turn the two con- 
nections over the river, so that except for 
this loop to take in Coblence, they keep 
to the right bank of the river the whole 
way. The distances by each of the rou- 
tes followed by D trains are as shown in 
table 316 : 


TABLE 316. 


DISTANCES BETWEEN FRANKFORT 


AND COLOGNE. 


Frankfort (L.B.)-Cologene . 221.9 km. (137.9 miles) 
Frankfort (R.B.)-Cologne . PL heat g 226.5 km. (140.7 miles) 
Frankfort (LB.)-Coblence (R.B.)-Cologne . 219.3 km. (136.3 miles) 
Frankfort (R.B.)-Coblence (l.B.)-Cologne . 227.4 km. (141.3 miles) 
Frankfort (R.B.)-Coblence (R.B.)-Cologne . . 224.8 km. (139.7 miles) 


c) WESTPHALIAN RAILWAY SYSTEM (fig. 
)4). — The branch lines from Berlin 
id from Cologne towards the north 
oss in Westphalia. The D trains from 
amm and Dortmund to Cologne follow 
ree different routes : the Essen-Duis- 
irg route, which may be shortened via 
agen and Wuppertal, or the northern 
mite via Gelsenkirchen, Oberhausen and 
uisburg, the respective distances being 
18, 120 and 152 km. (92, 75 and 94.5 


miles). In addition certain connecting 
lines, likewise run over by D trains, shor- 
ten or lengthen these distances. For 
example, from Essen to Diisseldorf (by 
the first of these routes) the distance is 
43 km. (26.7 miles) via Duisburg, but 
there is a shorter (36-km. = 22.4 miles) 
route via Werden; and between Cologne 
and Diisseldorf there is a 45-km. (28- 
mile) long route via Neuss, whereas the 
direct line is 40 km. (25 miles) long. 


1760 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION Auvucust 19: 


Fig. 394. — Westphalian lines run over by D trains, and lengths 
of the principal section. 
The thin lines are run over by # trains only. 


9 5Miles 
— 


9 EJ 10Km 


(*) Map taken from the Railway Gazette, London. 
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Certain places in this district are so 
nportant that in addition to the D trains 
srving Cologne, they are linked up di- 
ectly with other important towns in 
ermany by other D trains. Such is the 
ase with Dortmund, served via two dif- 
erent routes, by D trains from Munich 
nd from Basle, from Essen (directly 
onnected with Frankfort, Heidelberg 
nd Munich), and from Scherfede (con- 
ected with Breslau). 

On the other hand, the D or FD trains 
rom Berlin and Hamm make use in 
Vestphalia, towards Aix-la-Chapelle of 3 
ifferent routes which are all about the 
ame length, i. e. respectively 191 km. 
118.7 miles) via Duisburg, the same via 
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Hagen and M./Gladbach and 192 km. 
(119.3. miles) via Wuppertal and Co- 
logne. 


LY-4. Services to seaside resorts 
are highly developed; the tourist centres 
are served not only by through services 
and through coaches from Berlin, but 
also by trains from other important pla- 
ces; through trains link up Dresden and 
Stuttgart to Wesermiinde, and Hanover 
and Munich to Norddeich, etc. 

Westerland, in the Sylt Island on the 
western coast of Schleswig, is a rather 
special case (fig. 395). It was formerly 
reached by boat from Hamburg or by 


railway via Hoyer whence the Watten- 


estenulr, 
+9 - Sor ss 8 
catcr DS t Darel 7-56 


es wl -173)] 
Aol 
cope AeA Phat 
Almla ale 
(oy 4 D 5 Bentham 
y 137 


< s & Durden) 


(Ap we Kumchon ( Hosk) 
( A motedam) 
id 


Plage Cousye 4 : 
4 Dussedalor} 
Keoende 
car Yers  A2b magne Ba 
sae Vers fa Belgique Hoorbicht e 
weil aR 
“a 196 Ko | 
7 | 
ct | 
Fig. 396. — Routes in Holland of D trains coming from Germany or Belgium. 
The numbers of the trains are given at the departure stations and along the routes. 


Note: 


Towards Germany : 


mame m JPowards Belgium. 


1762 


meer strait was crossed to the island port 
of Munkmarsch. This crossing, which 
depended on the tide, took nearly three 
hours, and the whole journey from Ham- 
burg took above eight hours in summer 
and twelve hours in winter. 

As the Danish frontier now lies further 
south, the port of Hoyer is now in Den- 
mark. To avoid foreign territory and at the 
same time speed up the journey, it was 
decided to link up the island of Sylt with 
the main south to north Schleswig line. 
To do this it was necessary to build a new 
branch line from Niebiill to Klanxbiill 
on the coast (opened in 1923), which 
meant a dike 11 km. (68 miles) long 
across the strait (+) and a branch line 
on the island from Morsum to Wester- 
land. This new line of communication 
was opened on the 1st June, 1927. 

The journey from Hamburg was shor- 
tened considerably and reduced to 288 
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km. (179 miles) which now take 4 hours! 
30 minutes. Some sections are run over; 
at high speed; the overall speed over thet 
39 km. (24.2 miles) of the new “e 


between Niebiill and Westerland is 92 
km. (57.2 miles) an hour. 


In actual fact it was the same idea 
which was put into practice in Holland; 
on the Rosendaal-Flushing line (fig. 396) 
to link up the mainland with the Beve 


2 


land Island across the eastern Scheldt (7) | 


When dealing with the English servi- 
ces to watering places we drew attentior! 
to the fact that the East Coast is served 
by a line running parallel to the coas} 
some distance inland, with branch lines 
running perpendicularly from it to thd 
sea, over which express trains from Loni 
don are run. The lengths of similaj 
branch lines to the coast, in Germany 
are as follows : / 


Distance. Tie Speed. 
Branch. ee eel || [—— | Train. 
Km. Miles. apeus. | Kom./h. M.p.h. 
Iueer-Norddeich 5 . 3 2 4. 62 38.5 Ish? DLT 2 D 
Oldenbure-Wilhemshaven . . 54 33.6 Oh. 45 72.0 44.7 D 
Bremen-Bremerhaven-Weser- 

GAITERS dow GAL wy) O50 ae ace ae 66 41.0 Oh. 52 G2 47.3 D 
Hambure-Cuxhaven : 103 64.0 Lh. 48 Diol 30.0 H | 
Niebiill-Westerland. . . . 39 24.2 || oh.45 || 52.0 32.4 D | 
LV-5. — The international services to Berlin to London services go via Hollan 


Holland are much more highly developed 
than those to Belgium. ; 

German D and FD trains are run 
through to Amsterdam, The Hague and 
Rotterdam, as well as to the ports of 
Flushing and the Hook of Holland, as the 


Besides the following international bo} 
trains run from Holland towards Ge 
many or inversely (fig. 396) 


(a) from Flushing 


DAG7/78, to Cologne, via 


Venlo-Kalde! 
kirehen; 


(1) It cost 18 500 000 Rm. 


(2). 750 m. (0.47 
the dike is extended 
bordering the river. 


mile) of this dike runs across the eastern arm of the Scheldt, b 
on either side for some considerable distance across the polder 


7 


\ 
t 
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aot / 138, 
(b) From 


to Dresden, via Bentheim. 
the Hook of Holland 


1).101/102, the « Rheingold » to Basel via 
Nymegen; 

'D.263/264, to Berlin, via Emmerich; 

1).111/112, to Berlin, via Oldenzaal. 

The other Germano-Dutch services are 

overed by the following trains 

).171/172, from Amsterdam to Leipzig via 
Bentheim ; 

173/174, from Amsterdam to Berlin via 
Bentheim ; 

173/174, from Amsterdam to Basle via 

Emmerich; 

.281/282, from Amsterdam to Frankfort 
Emmerich ; 

1.254, from Amsterdam to Cojogne via 
Emmerich ; 

1.68/67 from Amsterdam to Wiirzburz 


and Vienna via Emmerich; 


164/163, from Amsterdam to Basle via 


Cleves; 


107/108, from Rotterdam to Munich via 
Cleves; 

ls. The Hague-M./Gladbach, via 

Venlo. 


Most of these trains include through 
oaches for each of the three conjugated 
ities : Amsterdam, The Hague and Rot- 
ardam, such coaches being worked to 
estination by means of other connecting 

) trains. 

Towards Belgium, with the exception 
f the « de luxe » trains, no train save 
he Vienna-Passau one, is from or for 
eyond Cologne. 

Before the War, certain international 
rains ran from Flushing towards Ger- 
aany using the Noord Braband Spoor- 
yeg’s line from Boxtel to Gennep and 

Vesel, which line has since been bought 
p by the Dutch and German Govern- 
yents. The express trains have been di- 
erted and sent round, from Tilburg, to 
‘Hertogenbosch and Nymegen. 

/An important change has been made 
a the Germano-Swiss services and their 
xtensions beyond Switzerland, in that 
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they were formerly worked along both 
banks of the Rhine, whereas they now 
are all run along the Baden bank. 
The distance from Basle to Frankfort is 
328 km. (203.8 miles) via Schwetzingen- 
Darmstadt (7), 339 km. (210.6 miles) via 
Heidelberg-Darmstadt, and 338 km. (210 
miles) via Mannheim. Along the left 
bank of the Rhine via Strasbourg-Lan- 
dau, Worms and Biblis, the distance is 
369 km. (229.3 miles). 

The routing of certain « de luxe » 
trains was particularly affected by this 
change. Thus, the portion of the « Lloyd 
Riviera Express » which ran to the Ri- 
viera from Berlin via Ludwigshafen, 
Strasbourg, Mulhouse and Lyons is now 
run under the name of the « Riviera Ex- 
press » on the right bank via Karlsruhe 
and Basle and thence by the Saint-Go- 
thard line. 

A similar change was made in Silesia. 
The Berlin-Breslau main line was via 
Oels, Kreuzburg, Czianu anid reached Kat- 
towitz via Lublinitz, the latter section 
being entirely in Poland. All the fast 
services have been diverted to the Bres- 
lau-Oppeln-Heydebreck parallel Jine, and 
beyond Oels the old line is now merely 
a regional one. 

Tt will be enough to quote the particu- 
lar case of the lines from Berlin in East 
Prussia, amongst which the K6énigsberg 
line which crosses Poland for 209 km. 
(129.9 miles) between Firchau and 
Tcezew (Dirschau) and the Danzig terri- 
tory for 17.5 km. (10.9 miles) between 
Tezew and Marienburg. The Allenstein 
line crosses Poland for 306 km. (1901 
miles) between Neu Bentschen and 
Deutsch Eylau. 


(1) The route via Schwetzingen makes it 
possible to avoid Mannheim by diverting the 
trains from the central (Mannheim) line to 
the western (Darmstadt) line. 


e 


Taweivin, BIT). 
FRONTIER SECTIONS. 


As in the rest of these series of articles, we have given the distances. from the German frontier station. 
For information, the lengths of the frontier sections, between the German and foreign stations, run 
over by express trains, are given below. 


[he number (2) refers to the fre ie $8 Ons ic 

Sit } ront sections operated | t Reichs Q re) ¢ i 
: Rina 3 : : ‘ ‘ @) ec V he ichsbahn and the number ( t tho 
( Whic ) ns were rur yefore the war, but have since been discontinued . ‘ 


On certain frontier sections there is an international station. 


In this case, the end of the sectic 


where there is no customs office is given in brackets, as well as its length in kilometres (and miles 


FRONTIFR SECTION. 
Origin. Distance. ao oe 
RUN. ages Destination. 
<im. iles. 
EE ee 
To. HOLLAND : 
Bremen Weener-Neuschanz (2) 10 6.2 | Groningen, Leeuwarden. 
Hanover Bentheim-Oldenzaal (2) 45 9.3 | Amersfoort, Amsterdam. 
Minster Gronau-Enschede (2) 9 5 6 | Hengelo. 
Cologne Klten-Zevenaar (2) : 9 5.6 | Arnhem, Utrecht. 
Emmerich-Zevenaar (2) 17 10.6 Ss 
Cologne Cranenburg-Nymegen (2) 16 9.9 | Nymegen. 
Cologne Gennep-Hassum (2) 6 3.7 | Boxtet (former WN. Bra- 
band S. Al) (ee 
M./Gladbach Dalheim- Vlodrop ; 400 ae Antwerp. 
Cologne : Kaldenkirchen-Venlo (2) 5 3.4 | Eindhoven. 
Aix-la-Chap. Aix-la-Chap.-Simpelved (2) 14 8.7 | Maestricht. 
To BELGIUM : 
Cologne Aix-la-Chap.-Herbesthal 16 9.9 | Liége, Brussels. 
To FRANCE: 
Saarbrucken Forbach (Beningen) (2) (8) (5) Metz. 
Frankfort . Hanweiler-Sarreguemines 2 1.2 | Strasbourg (3). 
Mayence Winden-Kapsweyer (2) 10 6.2 | Strasbourg (3). 
Munich Kehl (Strasbourg) (8) | (3) Paris. 
To SWITZERLAND : 
Frankfort Basle ee ane Switzerland. 
Stuttgart Singen-Grottmadigen (2) 6 Sot) |) Zuriche 
Basle Erzingen-Schaffhausen (2) 49 | 14.8 | 
To AUSTRIA : | 
ae Lindau-Bregenz ’ 6 3.7 | Arlberg, Chur. | 
Ses Mittenwald (Scharnitz) 6 3.7 | Innsbruck. | 
ens Kufstein a 0) 0 Innsbruck. | 
sae ie. Salzburg 0 0 Trieste, Vienna. | 
g Passau 0 0 Vienna. | 
To CZECHOSLOVAKIA : | 
cae (Kger) Cheb an Lea & 0 0 Nuremberg, Eger. | 
penee Vodtersreuth (Cheb) (2) . (14) | (8.7) = 
Dresden Podmokly (Bodenbach) (2) O 4G Ofo ny Pragus: | 
totes Decin (Tetschen) (2) 0 0 . | Prague. 
ees Mittelwalde (2) . .. . 0 0 Prague. 
Breslau Annaberg-Oderberg (2) 5 | 38.1 | Vienna, Budapest. 
+ To PoLanD: | 
ee Hindenburg (Ruda Slaska) (5) | (3.1)) Krakow. | 
Br is Benthen (Chorzow) . : (3) (%.1)| Katowice. | 
eae Militsch Zduny (2) . 14 8.7 | Warsaw. | 
Bees Trachenberg (Korsens) (8) (5) Poznan. 
he Schneidemitihl-Miasteezkol 20 12.4 | Bydgoszcz (Bromberg). 
Barks at Bentschen-Zhasyn 6 Baill Allenstein, Warsaw. 
irchau-Chojnice <a 12 7.5 | Konigsberg. 
Stettin Tezew (Dirschau)-Marienburg 17 10.6 | Konigsberg. 
ee Gross Boschpol-Strebielin 4 25 | Danzig. 
ee ere Deutsch Eylau-Jamielnik 8 5.0 | Torun, Berlin. 
gsberg Prostken-Grajewo 5 3.1 | Warsaw. 
Sar Towarps Meurer aso Lirauanta : 
peas Eydtkuhnen-Virbalis 2 4.2 | Riva. 
nsterburg Tilsit-Papegiail 6 3.7 | Memel, Libau. 
To DENMARK : 
Hamburg (Flensburg) Padborg At 6.8 | Fredericia. 
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The Germano-Scandinavian — services 
are worked either by ferryboat (with 
which we have already dealt) or via Jut- 
land, which is crossed by trains from 
Berlin and from Hamburg. 

The services between the latter town 
and the extreme north, at Frederikshavn, 
have recently been considerably improv- 
ed as regards the Danish section, as 
beyond the frontier fast Diesel railcars 
with trailers have been introduced 
thereon. 

Starting from Hamburg at 8.30 a.m., it 
is now possible to leave the frontier sta- 
tion of Flensburg at 11.43 a.m. instead of 
41.50, and after a single stop at the 
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Danish frontier (Padborg) which is left 
at 11.55, to reach Frederikshavn at 5.56 
p. m., a saving of 3 h. 24 m. on the nor- 
mal express train time. This journey 
includes the longest non-stop run in Den- 
mark the 220.6 km. (4136.7 miles) 
between Flensburg and Aarhus, covered 
in 2 h. 56 m., i. e. at an overall speed of 
75.2 km. (46.7 miles) an hour. 


LV-6. — The urban and suburban ser- 
vices are particularly well developed in 
Berlin and Hamburg (fig 373) where lo- 
cal railway systems are worked side by 
with the main-line system. 

There are two such local railways in 


TABLE 318. 


THE, 


TYPICAL TRAIN SPEEDS OF 


BERLIN AND HAMBURG SUBURBAN SERVICES. 


Distance. Time 8 3 Speed. 
RU SS ee t =) = ee pet 
Km. | Miles. || SP°° | =< || Km./h.|M. p. b. 
Berlin. 
hee Stadtbahn Mahls- 
dort 5 Bye AO) || akties: 0.59 24 Beuli  Oe83 Stadtbahn. 
(Papestrs. ) “Char lot- 
tenb.-Schl. Bhf. . . 41.4 Uaik |) Ose 9 ahepil | ale) .53 Do. 
Circle: Berlin Potsd.-Ber- 
lin Potsd. ; : AS edee2O.8) 1) 148 29 33.2 | 20.6 Do. 
Potsdam Stadtbahn Erk- 
ner Bilary | Soa IH a2) 27 38.5 | 23.9 Suburban tr. 
Berlin Gort. -Konioswne- 
terhausen ms RH | WI lh hai ra 36.8 | 22.9 Do 
Berlin Stett. -Vorortbhf. 
Oranienburg bt Be Beare | ikeyeal i] WyeZ 2! 44 39.8 | 24.7 Do. 
Hamburg. 
Blankensee Hambg. Hbf. 
Ohlsdorf ar 26 6 | 16.5 || 0.54 AN 7 31.3 | 19 4 | Stadt- & Vorort- 
Altona  Hbf. Hamburg oleh 
bie 6.4 40 |} 0.13 3 29015 |) 43-3} Do. 
Altona Alt. Kalt.-Neu- 
minster Sud 67.0 | 44.6 || 2.04 | 20 32 4 | 20.4 Company. 
sR ete ee Seka 2 Saul eOnooe | a0) 38.0 | 23.6 Reichsbahn. 
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Berlin. The first, known as the S-Bahn 
includes the Ringbahn, a circle railway, 
and two transverse lines, the Stadtbahn 
from east to west, and a line from north 
to south, now under construction. These 
lines are completed by a series of subur- 
ban lines forming the Vorort-Verkehr, 
independent of the main-line system. 

The lines used by the Stadtbahn trains 
for the most part lie beside the main 
lines which run right across Berlin. 

Table 318 gives the speed of the S-Bahn 
trains including all the stops, the number 
of which is shown. For the sake of 
comparison we have added the same in- 
formation for part of the journey 
between Charlottenburg and the Schlesi- 
scher Bahnhof. 

The second is the metropolitan system 
(the U-Bahn). 

As regards Hamburg, we have done the 
same and give information about the Al- 
tona to Hamburg Hbf. journey for which 
the position of the railways is similar to 
that in Berlin. As can be seen, in view 
of the great number of stops, the speeds 
are high. 

The Barmen-Elberfeld-Vohwinkel Sus- 
pended Ry. is also a suburban railway. 
The speed, however, is slightly lower than 
on the preceding lines, the overall speed 
being 27 km. (16.8 miles) an hour, and 
the maximum speed 40 km. (25 miles) 
an hour. The line which climbs up 39.70 
m. (129’) and is 13.3 km. (8.26 miles) 
long has 1 in 25 gradients and curves of 
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75 m. (243’) radius in the open track, 
and 9 and even 8 m. (29 41/2’ and 
26 1/4) at the ends (7). 


CHAPTER LVI. 


The sleeping-car and restaurant-car- 
services. 


LVI-1. — Characteristics. — The ser- 
vices differ from those on the rest of 
the Continent as the services of the In- 
ternational Sleeping-Car Company and 
those of other German Companies, only 
one of which now exists, the Mitteleuro- 
piiische Schlafwagen- und Speisewagen- 
Gesellschaft (Mitropa), are worked side 
by side. 


LVI-2. — The Mitropa services, like 
those of the International Sleeping-Car 
Company, include : 


(a) important day or night express 
SETVICES } 


(b) isolated saloon-car (Pullman type), 
sleeping-car or restaurant-car’ services; 


(c) services for metre-gauge lines. 


(a) The Mitropa trains (fig. 397). 
Outside Germany the trains operated b 
this Company (« de luxe » trains, saloon- 
car trains and sleeping-car trains) ar 
little known. 

Two « de luxe » trains, which ran dur. 
ing the years of prosperitiy, have no 
been discontinued. 


(1) The trains usually consist of 2 
gers. 
leading dimensions are : 

Leneth. 

Width 

Height . oe cee eee 
Distance between bogie centres . 
Bogie wheelbase. 


Diameter of wheels . 


l 2 or 3 coaches, 5 at the most( carrying 75 passen- 
As they weigh 12.5 tons, the tare weight per seat is 167 ker. (359 JIb.). The 


Ais an, (BY 7) 

PM rane, (a? WP ?)) 5 

2.105 m. (8% 10 1/277) 

HOO) a, (AG SE"). 

1.10 m. (3° 7 5/16”) (1900 type). 
1.30 m. (4 3”) (1903 type). 
0.90 m. (2° 11 1/2”) (1900 type). 
O:75 m- (2° 5 1/2?) (19038 type). 


AuGust 1937 


BULLETIN OF THE INT. RatLway Concress ASSOCIATION 


1767 


Grains de wagons - ti 

Sa AupuuUméd 
Gray — -yalore (Aupyuernes ) 
Cis de WoL ek tram: 2a2on 


—————— ee 


SS 
esuaea 
=. 


| | 


192 BOM. 


— Mitropa « de 


luxe » trains, 


Huplanation : 


Sleeping-car trains. 
Discontinued sleeping-car trains. 


.o3 mms 


The Beruin-Hook or HoLttanp Express 
L 112/111) via Bentheim, introduced on 
ie 2nd December 1922, was a day train 
necting with the English services, but 
[ter some years it was converted into a 
ist train (FD 112/111) with two classes, 
1 which a few saloon-cars were retained, 
» Amsterdam and the Hook, These in 
rm were discontinued in 1935. 


The ScANDINAVIA-SWITZERLAND EXPRESS 


oa SS = 


Drawing-room car trains (discontinued). 
Sleeping-car and saloon-car trains. 


(L 92/91) picked up at Rostock coaches 
bringing passengers from the Danish 
ferryboat service from Warnemiinde and 
Swedish ferryboat service from Sassnitz, 
and ran to Basle via Kassel and Frank- 
fort. 

The day train, the RueEmNcoLp (FD 
102/101), which ran for the first time 
on the 15th May 1928, and became fa- 
mous, formerly was composed exclusively 
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of drawing-room cars of the Pullman 
type (fig. 398). This train, made up of 
magnificent stock, linked up Amsterdam 
and the Hook of Holland (the junction 
being at Utrecht) with Basle via the 
right bank of the Rhine, following the 
same route as the former « Amsterdam- 
Switzerland Express » of the International 
Sleeping-Car Company. Mention has al- 
ready been made of this Company’s rival 
train the « Edelweiss » which linked up 
‘the same places but ran along the left 
bank of the Rhine. 

The « Rheingold » which at the be- 
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ginning was composed of 6 to 8 drawing: 
room cars weighing, including a brake 
van, 440 to 500 tons, like its rival the 
« Edelweiss », has decreased in impor. 
tance. Formerly the only FFD class train 
since the 15th May 1936, when ordinary 
1st and 2nd class coaches were added t 
it, it has become an ordinary FD train 

The comparative distances run by the 
« Rheingold » and the « Edelweiss > 
were given earlier on. Since then, the) 
have both been speeded up and the run 
are now as follows 


TAPLE 319 


THE « RHEINGOLD » AND THE 


« EDELWEISS » 


DURING THE 1936 SUMMER; 


(The number of intermediate stops is shown in italics.) 


RUN. 


Amsterdam-Basle (Reichsbahn) 


Amsterdam-Basle (Sw. Fed. R.) . 


| 


Hook ef Holland-Basle. 


The BaLkaNnzuc was a famous train, 
though it was only short-lived. Introduc- 
ed during the War to link up Germany 
with the Balkans, from whence it was to 
continue by the Bagdad Ry., it necessa- 
rily ran at the reduced speed of all trains 
in that period. It was not a « de luxe » 
train. 


Sleeping-car trains. — A certain num- 
ber of all-sleeping-car trains (fig. 399) 
have been run between Berlin and some 
of the great provincial towns : Cologne, 
Frankfort, Munich and Basle, as well as 
between Frankfort and Basle. The two 


Ee —eE 


Edelweiss. 


| 


Rheingold. 


oe al Ortawil a Eve=s tl) oe 3 Out- | Re- | 
Miles. ward. | turn. Km. | Miles. ward. | turn. | 
| 
| 482.8] 10.30 40.35 
(18) | (22) || 
485.3] 10 47/10.47 || 817 | 507.7] 10.44 10.28) 
(14) | (48) || (11) | (13) 
513.3) 14.24'44, 42 || 
(14) | (13) 


first trains, from Berlin to Frankfort an 
Cologne, were introduced by the Reich: 
bahn and all the others by the Mitrop 
Only the Berlin-Munich train is still rw 
ning. 

The « Berlin-Basle » was divided up : 
Basel, the sleeping cars continuing to ( 
neva, Interlaken, Zurich and Chur. 
the traffic was insufficient, ordina 
coaches were added, so that it is now 
heavy train usually consisting of 5 slee 
ing-cars (one Amsterdam-Basle), 5 
dinary coaches, a restaurant-car, a bra. 
van and a mail van, so that there a 
at least 13 coaches. 
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Isolated services. — In 1933, there restaurant-car services. In 1936 these 
re 131 sleeping-car runs, 51 of whieh services were as shown in table 320 here- 
international services, and 104 internal after. 


ALESBIB IO) BRO) 


THE MITROPA SERVICES. 
(Services reckoned in one direction only.) 


Number of Distance 
: ; ‘ Total number ae 
international ar hadeyine covered, 
. K CAS. . 
services. km. (miles) 


Class of coaches. em ee > ee ee" 
Radiat- | VTrans- || Radiat- | Trans- Total in outside 
ine. verse. ine. verse. | “| Germany.| Germany. 


RS 8 RT OS Ss SS SRS RS EE A NS 
| 


Sleeping cars... . 13 16 ale oy LTS 209%. We 305 
; (8138) | (2 058.7) 


Restaurant Cars = . -¢ 3 (1) 10 (2) 67 85 | 205 17 896 (3)} 1 133 
Buffet cars. . .. . 0 0 13 AQ aw Van ls (11 121) | (704) 
Drawing-room ears . , 0 1 0 1 1 1\652 354 


(405.1) | (220) 


(1) To Karlovy Vary, Marianské Lazné and Hook of Holland. 
(2) To Lucerne, Zurich, Arth-Goldau, and also Rotterdam, Hook of Holland, Flushing, 
and 4 to Amsterdam. 


Fig. 398. — Inside view of a Mitropa drawing-room car. 


Avucust 193) 


RaiLway CONGRESS ASSOCIATION 


1770 BULLETIN OF THE Int. 


BY. aig ae setesite 


4 


Fig. 399. — Interior of a Mitropa sleeping-car compartment. | 


One characteristic of the German rail- 9 eee services start from Alto 

. : ; ; ambure: 
way system which is reflected in the i ae | 
Mitropa sleeping-car services (fig 401) 
is the importance of the se ry cen- : : | 
: Ie ; the s condary ea 9 sleeping-ear services start from Colog 
tres as starting places. For example : and 10 transit services; | 


: : : | 
4 sleeping-car services start from Hambu 
and I in transit: ' 


UST 1937 


Fig. 400. — Interior of 3rd-class 
Mitropa compartment. 


2ping-car services start from Frankfort, 
ind 7 transit services; 


eeping-car services start from Munich, 


und 8 transit services. 

ie Mitropa has introduced an excep- 
ly complete network of sleeping-car 
ces throughout Germany, even to the 
outlying parts (frontier stations or 
s) when the Mitropa is not allowed 
1 further, and it even penetrates into 
en territory when permitted. It runs 
Scandinavia via Sassnitz, Warne- 
Je and Padborg; into Holland via 
ierich and Venlo; into Switzerland 
Sasle, Lindau and St. Margarethen; 
into Austria via Salzburg and Pas- 


e internal services end at Wester- 


VUII—5 
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land in the north, at Aix-la-Chapelle and 
Saarbrucken (for Paris) in the west; at 
the watering or holiday resorts of Fried- 
richshavn, Oberstdorf, Garmisch-Parten- 
kirchen and Berchtesgaden in the south; 
at the frontier station of Beuthen (for 
Krakow) in the east; at Tilsit (for Riga) 
and the frontier station of Eydtkuhnen 
(for Kovno) in East Prussia. 

In order to adhere to the operating 
practice of giving through day or night 
services between important towns, 3, 4 
or even 5 sleeping-cars are often includ- 
ed in one train over the whole or part 
of the journey. 


For example : 

The Berlin-Basle D 42 and D 44 trains in- 
clude 5 sleeping cars from Berlin for Geneva, 
Lugano, Basle and Chur, and from Frankfort 
an Amsterdam-Basle sleeping-car, 

The D 137/D 138 Flushing-Dresden boat 
train includes : 

3 sleeping-cars from Flushing and Bentheim 
for Leipzig, Hamburg, and Berlin; 

1 Amsterdam-Bentheim-Leipzig sleeping-ear ; 

1 Cologne-Dresden sleeping-car only. 

The D 173/D 174 Amsterdam-Berlin train : 

3 sleeping-cars to Bentheim and _ Berlin, 
from Amsterdam, The Hague and Flushing; 

1 sleeping-car from Amsterdam to Hengelo 
and Leipzig; 

1 Rotterdam-Bentheim-Hamburg 
ear, 

The D 191/D 192 Basle-Hamburg-Altona 
train 

3 sleeping-cars from Basle to Altona, Bre- 
men and Berlin; 

1 Mannheim-Berlin sleeping-car ; 

1 Paris-Altona-Copenhagen sleeping-car of 
the International Sleeping-Car Co. 

Ueieany 1B) 1/10) 3} o8 

3 sleeping-cars from Berlin to Danzig, Al- 
lenstein and Eydtkuhnen; 

1 Berlin-Riga sleeping-car of the Interna- 
tional Sleeping-Car Co. 


sleeping- 


It should be noted that the examples 


quoted above include as many transverse 


lines as lines radiating from Berlin. 
The longest of the national services is 
that between Berlin Potsdam and Basle 
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oes Send 
coe een Rad Sarteim 
Fig. 401. — Map of the Mitropa sleeping-car services, 
Explanation : 
Services radiating from Berlin. =ee == [interprovincial services. 


via Magdeburg, 935 km. (581 miles) long, 
the return journey being worked via 
Worms and Frankfort; it. takes 15 h. 
dd m. (887 km. — 554 miles by this 
route). The shortest service is that 
between Berlin Lehrte and Hamburg, 294 
km. (182.7 miles) in 6 hours, 

Certain services have been extended re- 
cently. The increased speed of most of 


the trains has resulted in shortening tl 
journey times of the sleeping-car serv 
ces, so that the Mitropa decided to @ 
tend some of these services. The servi 
between Vienna and Nuremberg has be 
extended as far as Wiirzburg, so that fl 
through passengers have a better nigl 
This example might be copied with a 
vantage on certain other lines. 
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ce i rbomkiichen 
Fig. 402. — Map of the Mitropa restaurant-car services. 
he supplement for the use of sleep- The Mitropa international services. — 


ears is charged for the night regard- The Mitropa works sleeping-car services 
of the distance (figs. 399 and 400). between Germany, on the one hand and 
Ast-cass supplement is 25 Rm., the Denmark, Sweden, Austria, Switzerland 
class half this amount, i.e. 12.5 Rm., and Holland, as well as through services 
the drd-class one quarter, i. e. 6.25 between Holland and Switzerland via 
, without linen in the 3rd-class (or Germany. The most developed are the 
n. with linen). Germano-Dutch services, which are 14 
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TABLE 321. 


INTERNATIONAL SLEEPING-CAR 


SERVICES WORKED BY THE MITROPA. 


,— 


Number of services in 
Holland. 


each direction from 


Berlin 
Hamburg 
Munich 
Wirzburg 
Basle 


Leipzig 


ow KF KH wa w 


IBVENANI. 6 Wa 66 9 on a) 6 2 


Holland . 915 km. 


Switzerland. 872 km. 


Austria 652 km. (405.1 miles 
ROlan ae io ono mamnles) 
SOWA): «0 6 a oa 6 31 km. (19.3 miles 


Denmark, 569 km. (35.4 miles 
Ferryboats . . . . 149 km. (92.6 miles 


Czechoslovakia. 


in number, whereas the I/nternational 
Sleeping-Car Co. only works 5 Dutch ser- 
vices (See table 321). 


RESTAURANT-CARS (fig. 402). Nor- 
mally nearly all the D trains include res- 
taurant-cars, which are often worked 
from end to end. A few, as well as some 
of the H trains, include buffet-cars. The 
mileage of the lines over which these 
cars are worked is much the same as that 
covered by fast trains, and definitely 
higher than in neighbouring countries, 
as will be seen from the percentages gi- 
ven for Germany and elsewhere (see 
table 322). 


Switzerland. 


(568.6 miles) 


(541.9 miles) 


Denmark. Sweden. Austria. 


The lengths of the services concerned in each country are as follows : 


Amsterdam, The Rotterdam, 
Flushing, 

Geneva, Lugano, Interlaken, Zurich and 
Char. 


Vienna 


Hague, 


and Bad Gastein. 

Through the Polish Corridor, 
Malmoe. 

Helsingor and Copenhagen. 

Gjedser and Triilleborg. 

Karlovy Vary and Marianské Lazné. 


and 405) also run beyond the frontier 
particularly into Holland. The Intern 
tional Sleeping-Car Co. covers all the i 
ternal services in Holland as well as 
services between Holland and Belgiur 
and the Mitropa works the German 
Dutch services, from Amsterdam, tl 
Hook and Flushing to Germany via 
denzaal, Zevenaar, Nymegen and Venl 
The route-mileage is more or less equal] 
divided between the two Companies - 
this way, but if the vehicle-miles a} 
taken into account, the Mitropa has mu 
the largest share (see table 323). 


| 
Mitropa restaurant-cars (figs. 403, a 
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TABLE 322. 


PROPORTION OF FAST-TRAIN SYSTEM SERVED BY RESTAURANT CARS 
(19386 Summer). 


Km. Route-km. Route-kin. ss og 
; route- oute- © o 
(miles) x ; oe Company working os poe aes 
; Countries. : : ; Rae ide! | = @ 
of served by the restaurant cars. servedby| Ss | 54 
aa fast : restaurant) £ | EG 
ailway. trains. cars. | Ae ae 
SS SS A 
54085 | Germany . . . .} 24 892 Mitropa. 17 §90 aie OS oon L 
33 607) (13 603 3) (11 116.5) 
44910 |France . . . .| 45 475 Int. Sleeping-Car. Co. 42 778 (1)) 82 5 | 30.6 
26 042) (9 615.9) (7 940) 
SOQ ieee 5 5 2 ol} sh Bish) Do. 937 (2)| 59.4 || 18.7 
(8 120) (984.9) (582. 2)| 
Pe Cone Eolland= sense) ad 059 Int. Sl.-Car. Co. and Mitropa | 808 73.8 | 25.8 
(4 944) (680.4) (502. 1) 
16 231 | Switzerland . . . bee Int. Sl.-Car. Co., and Swiss| 4 155 (2) 
10 086) Rest.-Car. Co. (966.2) 
(1) 2029 km. (1261 miles) of which served by buffet cars only. 
2 


(2) 15 km. (9.3 miles) served by buffet cars only. 
(3) Actual mileage, including 47 km. (29.2 miles) worked by the Mitropa. 


TABLE 323. The Mitropa also operates the restau- 

rant-car services on the metre-gauge lines 

of the Rhaetian Ry. and of the Bernina 

Ry. For this purpose it has put into 

(Ee UES service special light stock which has been 

dealt with (Bulletin, July 1935, pp. 
Length of lines 852/520 et seq.). 


GREGATE LENGTH OF DUTCH LINES 
SERVED BY RESTAURANT CARS 


Company. = 
Km. | Miles. DRAWING-ROOM-CAR SERVICES. — Apart 
from the « Rheingold », the saloon-cars 
SeOpe. 2 < See 440 |273.4 of which now come under this category, 


ternational Slazp.-Car Co. 5415 |338.6 there are no longer any services of this 
298 7 kind, as the one between Berlin and Am- 
sterdam was discontinued in 1935. 


LVI-3. — The Int. Sleeping-Car Co.’s 
German services. — It is difficult to de- 
68 km. (228.7 miles) of line are serv- termine the exact date when the first 
by the two Companies’ restaurant- European sleeping-car service was intro- 
. duced, but undoubtedly the services 
1 Switzerland, restaurant-cars serve between Ostend and Cologne and between 
ich, Lucerne and Arth-Goldau, via Cologne and Berlin were amongst the 
afihausen. WES 


Born Companies ~ = - . 368 


Gionall, 5 5 {hl SBE Weve 7 


« 
) 
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Fie, 403. — Kitchen of a Mitropa restaurant car, 


These services developed in the normal trains and sleeping-car services. The 
way until the War (figs. 406, 407 and are no isolated Pullman services n¢ 
408) . with one exception, restaurant-car ser 

They were re-introduced after the War ces. 
and now include « de luxe » or Pullman The Int. Sleeping-Car Co.’s « de luxe 
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Fig. 404. — Dutch restaurant-car services. 
Division between the Mitropa and International Sleeping-Car Company. 


ins (fig. 406) include through services 
1 trains linking up Berlin with im- 
tant foreign cities. 

The oldest of them is the Orient Ex- 
ss from Paris to Vienna and the Bal- 
1s, through the southern German Sta- 
, which ran for the first time on the 
June 1883. It was discontinued dur- 
the war, but afterwards was tempora- 
- re-introduced and diverted round 
thern Germany. 

\t Stuttgart a rake known as_ the 
arlsbad Express » before the War and 
v called the « Paris-Prague » is de- 
1ed from this train and serves Cze- 
slovakia. 


‘the OsTEND-VIENNA Express which da- 
from the 1st June 1894 was extended 


to Constantinople in 1901. A rake from 
Calais which joined it at Brussels was 
run for ten years, but a through service 
to Bad-Kissingen, introduced later on, 
did not last very long. The service from 
Amsterdam, which joined it at Cologne, 
is retained as an isolated sleeping-car 
service. 


The Norn Express, which ran right 
across Germany from Aix-la-Chapelle 
towards St. Petersburg, dates from 1896. 
The Warsaw rake was added in 1899. 
Diverted after the armistice so as to run 
round the south of Germany, it reached 
Warsaw via Prague. In 1921, the second 
rake, for Riga, was re-introduced in place 
of that formerly going to Petrograd. In 
1924, the train became the « Paris-Ber- 
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405. — Plan of a recent restaurant-car and of a sleeping-car of the Mitropa Company. 
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Fig. 406. Tap of the German sections 
« de luxe » 


lin-Riga-Warsaw Express », but the next 
year its original name was restored. At 
the present time, the Warsaw rake is re- 
duced to a couple of sleeping-cars attach- 
ed to an ordinary Reichsbahn D train. 
Two other through coaches are worked 
in this train, giving interesting connec- 
tions, Copenhagen and Hanover (1929), 
Ostend and Bucharest (via Berlin-Bres- 
lau), which gives a connection between 
Ostend and Bucharest on days when the 


of the International Sleeping-Car 
train services, 


Company’s 


Ostend-Vienna is not.run. Although the 
routes via Berlin or Vienna are so far 
apart, the difference in route mileage 
only represents 2 % of the total distan- 
ces, which are 2539 and 2611 km. 
(1577.7 and 1622.4 miles) respectively 
via Berlin and via Vienna. 

Berlin is served by many trains and 
international services linking it up with 
the Near East, with Karlovy Vary and 
Vienna, with Switzerland, Italy and the 


*ssadd ay PUD) Mae | 7 P Pea! Ta 7 SY ee 
= -pag-wopsajsup | 9° LE | 9°09 |] Go rr) ‘do0'sS 0°0eF| 369 “NU “JIN YOS-[MOLYUDL A JF TT Yorvauu yy |“ UypLaps wy 
on 
a “LISNVELL YN 0} YAON — YT 
a 
p ‘Tyey, woap otngced 
5 ie 8°S V6 GO | eOlre Onc 8 a 9p 0} Sanoqsvlyzg wolf oaunpede( oa 
<q = aoe Se <? a Sin Aaa ee Pee ; ‘peUnsuog |, . . + Ssnagree-yorunt-Tues “STBLRO, 

ssoldxy JUOLIQ | GoM | SPL || 8eb 10'S V LVS) 6cG TrUftUey Ss] GANGZ[VS- Uo LUNA - [Lo SP ‘Stat 
; wa iz | SPOR) || AO ae “gp Ot 6°e09] ors | “ereuONa Lessvq-BlopyUBly-" TL YoLlouiucgy | “Ue p.loys ULV 
iz aa ba at TESS -9.LO{ TU. NY “uD Ssvyng 

-(sTeTeg) pueysO | E°Gp | 6° SL || TSO) He PE st V 69h) SSL THQ UaeysST i eee tna toa array TAD Bx e) “2 DUdIS 
g cen out a ) GG “aSab Af -jAopyuriy-g TL eppedeyy Bl Xty t) pueisoO 
< ‘sqaed Iolo 
5 -10¥ puB Soa.I}T99d 
7) [erouraoad woo an 0 VOIDS 
< -0Q SOdIATeS e8G | °° oo aRe eo oe ooP pe -svy pog-eubopoy-ayjodvyg YL #V ‘0d 
2 ‘ssoudxq Av A ‘moquaumy | — 9. hoe Lo (UL. 

KAopleyy-puojsO r'OF | F'S9 Il GeOF| me FS SF G’L3F| 889 ‘Aiea ‘aes | a 1 ausopoj-e[pedeyg BL XIV “Yy) puedso 
8 ‘LISNVUL 
0 ‘sqavd uSto seq-ynog 07 ISAM — “4T 
Pp -10f} puv S91} 
5S Ean one A “LO LY UDA -7PDIS WALD (T 
3 0 SedIAdes aaG] a7 bau 208 +o te ee HI QIIPV [[-AY NLS] AD YVAN QSVATS, 
< 20 Dikesc V6 1g°0 |e OTs 0's 8 2c = + une (‘dop) [yoy-sinogse.yg 
pS ‘ssord xg onoetd oe es + * (ram) GeyO-1HOH 
SI ONOVL-STIV E07 | 6°79 || oon jm deg. wl) G Lye) Vrs “ALVA “[IVS 
a ‘Tog UlLlog wot aingaedep pus 
roa] aad Cie Vay er 0 et 9° 6 228 ‘007 it LL Log 1B [BALLUG UdIMII, Sine 
a neg-[tpN Urptog-etjedeyy Bl XIV 
Boal Vay | 9°@h || 98S) ‘0d VevOUGG eet eeeee eStore soGl 
8 *IORILLV “Udy 
S pozeposy “0d Vr | 2°99 || ar vt ‘og POOF! Teh ‘uasvyuadog = 5G pUd~ inquepp-e[fedeyg Bl XLW Od 
a nmsuenergr PRP is | Bue yu 
5 Gi 03h | 9 L9 || @F 8 od 9° 98L) 996 1 “BOL ansypag-urpog-erfedeyy BL XIV aoe 
fa STLv 
p ‘ssoudxg pon 6 OF | SSL || OF OF) 8 OG St 8°00S) 908 “MUSIB AA G8 FD OOO ApS USISNONG| ee 
ma HONS urprog-etpedeyD el XIV -piie1s0) 
“LISNVUL 38H 0} 19M — “PT 
“HTBI} JO ‘UCW | 4S | quads | ‘orngaedep Pare LOL} BULYSOCT ‘UOToas: WRULLO4) “ULSLIQ 
2 a —_— ~~ MELE IK DTAVeS| WRU Tey Lol 
aueN open aw, jo owLy, Saea 


1780 


(‘s0vp}Y UL UMOYS 218 SoddlATos 9700S 0) 


‘ONO NIVUL SVdOULIN GNV 8/00 UVO-ONIdHA'IS TVWNOLLVNUYAENI AHL AO SNOLLOUS NVWEHO 


“PGE WIV 


Rattway ConcrREss ASSOCIATION 


1781 


OF THE INT 


N 


BULLETI 


(¥dOULIIN ) 
*ssawd apy 


puvyoy {0 yoo]y 
-WY. J 


‘SsoLdxgy BLOTATYT 


‘0d 


*ssalde iy 
DAI Phoyy 
‘ssaudxrgy Pun) 
-HIZ UNS -UV) 49 
“SsoMdr iy GWOY 
JOA [Wd 

‘ssaudayy 
HIUUILT SON 


“OULD Ef -SI]AD N 
-IWOY UY 


(COCO) 
‘ssotdxap yd Aon 


a 


}UaLIQ-Wopdutty 


“PDQ UaLen ff 
-SDQS)MDY-U1)9 
‘ssaidax gy 
DUUWAL {UIE 


"JUIAO 
-jSad DPN -UI).Ld J 


“ULB. JO 
OULVN 


9°69 


G78 


OSPF | ELL 


6 UR | € 99 
9° OF 


Gr | eG bs 


bor | OFL 
GGTal G09. 
EFE | OF 
Gyr | 8 99 

6 rh 
Go 8E | 069 
0°68 | 8°69 
EGP | GéL 


Ud WW | y/uTy 
Sr 
pseds 


OF 9 


O€ OT 


60° &T 
GP TI 


Of TT 
OG &F 


60 TE 


E0° TT 


LE TE 


SOF 


LE'§ 


1g°9 


6F SG 


OF G 


GOL 


utd of gy 


TUG 


‘ud cp’ e¢ 


‘wd oF e 
“utd of g 


“um dd Gp -e 
‘wd EOF 
“UL "SOF FF 
‘utd ge a] 
UB LPL 
‘Ue F0'8 
“UL OP TE 


“UU GG’ 9 


"WB OF 8 


‘ganyaredap 
iO) CELE 


& 886 


8° SS 


0) 86S} 696 


6°89} 406 
VPLF| $9 
¥°39S} G06 
‘om | ‘od 
‘od | ‘od 
‘OW, ‘od 


V'OST| os 
6° 9TE} 60S 
6 Fee} FOE 
0° 066) PSE 
8 JE | TIS 


“S9[TN. 
eta NS —— ad 
a0ueysi(T 


{ 


( 


| 
| 
| 


SOUUDYD 


“pun}}0 
{O yoo] 


“OuLoy 
‘SOUUBA) 


DYPOVUL] Wd A 
“suolry 


CT'C'N) vacuay|: 


ly 


‘IUMIINT 


‘OUWOY ‘DU0MA 4 


“Uy 
“OUDAA 


“DUVULLOD J, 
“plod Ly 
OWL) D 


(oLipupxa) Vy ) 
*saydD 


“SUNT TW 
“ONS 


“TUQUR YS | 
‘ysodepug 


“PDQUIVAD 
“pvngs]}Lo My 


“PDQS]AD MY 
‘Wy pur, 


‘sad ppng 


HOT] RULZSOCT 


~ UWNIYIUI GT -hAVOUD "1 YO 1).4a.g 


} + o[segq-oynaspreyy-uraT Uwe yy 
j -JAOPUBIYy-sizdtoy-" Wp.Leg 


‘[ SUIpvey stopun veg 
PUNY) -9 | LAG -ISNOYIN JY -HAnog 

“SDAP S-JAOLYUDLT-9])D TV Wo 
“LVOM)-I]V I J-ISNOYIN IP -BANOG 


V-spL1¥-JOLYUDL-2]]D EV Uatag 


‘O)SD GJ -DANOGSDALY 
JHOLYUDLT-PANIL-A)]D T- Y Wiyp.tag 


0d 


| 
| 


| ‘Od 


og 


U1d,s 
Drvzdva']-W).sag 


eee 


( Ty vCUopog-Usapsolqd-"V UT.log 
l * Ul Jhog-Nv[salg-"[yoy ulplog 
| vt 

“(Q2YQ) wah gy-briediay-p wyjp.ag 
. . . . . . . . . . DAG 
HOI POQ-ND)SANG-2PUDIVT-"F Utywag 


“NITRA 
WOU ONILVIGVY SHIA 
“duS TWNOILLVNUGLNI — ‘ez 


“HOT} 00S UBULLAY) 


("BUuoILW ) 


Avcust 1937 


(‘SOYY]L UL UMOYS aR SadLAtes oJeTOSqQ) 


Avucust 1937 


BuLLeTIN OF THE InT. RatLway CONGRESS ASSOCIATION 


1782 


0d 
‘ssauda py 
PupnpsazyvIny -prdnU 
-UPUDI “Vd OULTIY 
‘s/h a 
UWUDl) LDo-Bwe 
-d9a]8-)] F VAOULT TY 


‘Gl G4 0 


91 da °C 
windy .wpo-burdoa)s 
=] wy ngsyovoy 


WO, hel 
URI} .Bd-0U1 


-oo[S-[[¥ VdOuUll]y 


‘ssoldxy URULT[Nd 
OUSO[OD-pusqJsQ 


“ssotdxgy 
ONORA-SLUV 


“SSOLda iy 
DWWIV A -PWOYSC 


“UTR14 JO 
olURN 


& && | 9 &¢ 
6 GE | 9°9¢G 
Der MEM hie oes et 
OTE 6 6F 
6 LE | OOo 
& &E 9" GS 
@ 66 | 1&9 
6° 4S | G’é8 
SEE NS War 
ud yw | cu uy 
a ed 
peedg 


(3) 90°66 


(3) GE'SE 


(s) €0°9 


OS TT 
(2) 8F'6 


(2)@S'6 


() FF 'OF 


“urd EG" 7 


‘ul ‘dco’ ¢ 


“ud GF FF 


"wd cg6 


‘urd 0G" 8 


sn OlGys (a) 


“ud apg 


GEN eel it ae 8 2h 


“quods 
our; 


| 


-aanyzedap 
JO oul, 


‘wedge, W 


6 Ver 


SLO 


“SOTTIN “wy 
eee) 


gouRySI(] 


© 8EL} 987 7 
6°¥99) OLO F 
O° Ste| OVE 
6 LOE) 16S 
¥°G9E} 88S 


puso 
SOE Sted 


“() pualso 


“UOTPBULASIVC 


“O)SD I~ OC -JASSD HY -YOOTSOY ep Moores 

SIRE Gmns a day a Onan RsiiKay 

DY NAS ]LD Sf - Wd YUU [-] LOL UDA 
-JOSSDY -YOO] SOY -9 PUN UWI UD AA 


* ASD -JLOLYUD.L A 


‘SHOTAMGS 
TVIONIAOHd WOLUALNI — “é 


2Uh0]0)-Uas 


-NDYAIQO-PUNUWLO-]YOY U1) 
. . . . . . . . . auhojog 
BANGSIN(]-PUNULDLO( "YOY — WLI 


J LOL YUDAY-DP|NJ-2)1Y P49 


a I/SDG-JAOLYUDAY~" UUM 
TpUINyY-s.nqsony-o[[eA- VY Ulp-log 
‘NITNGEA WOU ONILVOVE 


SHOIAUAS YOIMALNE — ee 


aqpodeyg Vl XLy-al 


19) 
* SANOGSR.4G 
-[UOYf-5. oq JOP F]-FLOJ YUVA YT 


O)pdnYQ YD) xvp-uahwssiy pvg 


‘SHOIATAS 
TVNOILLVNYALNI — “Ic 


“UOTJOOS UBULLOY) 


ee a ee 


“ULSLIO 


eee 50 


‘(panuljuoy)) PTE WAVY, 


3UST 1937 


‘iera. These services have all been al- 
od from time to time, particularly 
ce the War. 
‘here was only one « de luxe » train 
m Berlin towards the East, the Brr- 
-OrRIENT Express, which ran via Bres- 
and Budapest where it joined up with 
rakes from Paris and Ostend. This 
in was short-lived. Since the War, 
lated sleeping-car services from Ber- 
link up with the « Orient Express » 
the « Simplon Express ». One of 
m follows the route of the former « de 
e » trains as far as Budapest, and the 
er goes to Vienna and Athens via 
asden and Prague. 


[The three Karispap (now Karlovy 
ry) Expresses, from Paris, Ostend and 
rlin, run right across Germany. The 
st two are, in actual fact, only rakes 
m other « de luxe » trains : the « Pa- 
-Karlovy Vary-Prague Express » breaks 
ay from the « Orient Express » at 
tigart and picks up at Nuremberg the 
Istend-Karlovy Vary » which is de- 
aed there from the « Ostend-Vienna ». 
ly the Berlin train was a special train. 
'¢ the Ostend train, it also used to ser- 
Marienbad, and for some time was ex- 
jded as far as Vienna (BERLIN-VIENNA 
RESS ) , 


| ERLIN AND THE BRENNER. — Four « de 
j2 » trains, one of which was a boat 
n, have linked up Berlin with Munich 
| the Brenner by the same route 


les with the Norddeutscher Lloyd's 
Hs from Alexandria; the other 
‘e, the Bertin-Rome-NapLes Express, 
NortH-SoutH (BRENNER) ExpRESS, 
‘the Bertin-Tyrot-Rome Express were 
as from Italy. 
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« DE LUXE » TRAINS FROM BERLIN. TO 
BasLE AND BEYOND. — Before the War, 
three trains served Switzerland, Italy and 
the Riviera via the left bank of the Rhine 
and the St-Gothard. 


The « Lloyd Express » was also a 
Norddeutscher Lloyd boat train to Ge- 
nova. 


The BERLIN-SWITZERLAND Express con- 
nected with two other similar trains at 
Basle, the « Ostend-Switzerland » and 
the « Amsterdam-Switzerland ». 


Finally the Riviera Express before the 
War started on the one hand from Ber- 
lin, and on the other from Amsterdam 
and Holland. In addition, at Mulhouse a 
rake was detached for the French Riviera 
via Lyons and the western end of the Ri- 
viera. 

The present-day « Riviera Express » 
is the result of the amalgamation of two 
series of former trains. Those via the 
Alsatian bank of the Rhine and Basle 
were diverted to the Baden bank and the 
St. Gothard, while the « Berlin-Rome » 
via the Brenner was made to follow the 
same route and incorporated in the form- 
er. The result is that the present Ber- 
lin-Milan Express via the St. Gothard in- 
cludes two rakes, one to the Riviera, 
which is reached by the eastern end, and 
the other for Rome, replacing the former 
« Berlin-Brenner-Rome ». 


With about two exceptions, the present 
« de luxe » trains follow the same route 
as before the War; there are no longer 
any on the Berlin-Frankfort section, 
while a sleeping-car detached from the 
« Nord Express » is sent to Beuthen (Bu- 
charest), and sleeping-cars worked in 
two « de luxe » trains are sent over lines 
which formerly had no such services 


1784 BULLETIN OF THE 


Int. RamLway CoNnGRESS ASSOCIATION 


AvuUGUST 193 


s 


4 
4 


eO™ Ce we ee ew SI es 


¢ 


alle 


Sha 


felva ay, --f ” 


Note: 


from Hanover to Padborg (Copenhagen) 
(« Nord Express ») and from Cologne to 
Emmerich (Amsterdam) («  Ostend- 
Vienna Express »). 


RESTAURANT-CAR SERVICES (fig. 407). — 
These services, which were very extensive 
before the War, there being 68 covering 


— Map of the International Slzeping-Car 


Actual services; 


o 


iio 


p 4 
services 


Company’s restaurant-car 


Discontinued services. 


10356 km. (6422 miles) of line, h 
been completely discontinued with t 
single exception of the German Cologm 
Aix-la-Chapelle-Herbestal section, inclu 
ed in the services between Cologne al 
Brussels, Ostend or Paris. | 


The only point to be noted about 
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| Beplanation : Services from Berlin; s@ === == Interprovincial services. 
| 


ner services is that they included 
e triangular services (?*), 


SLEEPING-CAR SERVICES (fig. 408). — If 
the route-mileage worked by isolated 


} (a) From Cologne to Halle and Breslau 
back from Breslau to Scherfede, and 
xe to Leipzig, then from Leipzig to Co- 


ae 
aA 


) From Nuremberg to Leipzig, thence 


to Reichenhall, then to Dresden, and Nurem- 
berg; 

(c) From Munich to Saarbriicken via Stutt- 
gart and back from Stuttgart to Heidelberg. 
then from Baden-Baden to Munich. 
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coaches detached from the « de luxe » 
trains is included in the total mileage 
of lines served, the total system served 
has not decreased as compared with the 
pre-war services. 

In Germany, as elsewhere, a supple- 
ment is charged which takes into account 
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not only the night spent in the sleeping- 
car, but also the mileage worked by the 
latter. 


Apportionment of the services. — Dur- 
ing the 1936 summer, the services were 
shared by the two Companies as shown 
in table 325. 


TABLE 325 


AND RESTAURANT-CAR 
SLEEPING-CAR 


SLEEPING-CAR SERVICES OF THE 


CO. AND THE MITROPA. 


INTERNATIONAL 


(Discontinued services are shown in italics.) 


oe 


International International ier 
: Slzeping-Car Oo., Sheeping-Car Co., e hee 
Service in 1914. in 1936. be 
or train. 

Num- Km. Num- Km. Num- Km. 
ber. (Miles). ber. (Miles). ber. (Miles). 
« De luxe » trains 8+2) 5736 + 879 4 2 563 2 1 664 
3 564 + 546) (1 593) (1 034) 

Isolated coaches 1+ 1 146 + 544 5 4 799 (*) | 0 See 

(94 + 838) (994) (*) 

All-sleeping-car trains 0 0 L+4) 678 +1515 
Drawing-room-car or Get 
Pullman trains , 0 1 ve) il 652 

(44) (405) 
Sleeping-car services 30 6 254 20 4 442 80 13 097 
(4 053) (2 760) (8 138) 
Restaurant-car services 68 10 336 1 wl 205 17 896 
Drawing-room-car  servi- (6 423) (44) (14 120) 
ces 0 0 i} 652 
(405) 
(*) This total is made up as follows : 
Nord Hapress : 613 km. (380.9 miles) Berlin-Eydtkuhnen (Riga). 
Nord Bepress : 429 km. (266.6 miles) Berlin-Beuthen (Bucharest). 
Nord Eapress ; 376 km. (233.6 miles) Hanover-Padborg (Copenhagen). 
Be ey 139 km. (86.4 miles) Cologne-Emmerich (Amsterdam). 
UStenad- Venn , Nuremberg-Eger (Prague) (See Paris-Pra- 
r gue Haepress). ; 
ee ee Bad Wissingen (obsolete). 
ee Sr ba = Karlsruhe-Frankfort. 
Simplon-Orient 242 km. (150.4 miles) Berlin-Tetschen (Prague, ete.). 


(To be continued.) 
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The « Slovak Arrow >». 


A new fast railcar service between Prague and Bratislava, 


by Paut KOLLER, 


Chief mechanical Engineer, Member of the Board of Directors, Czechoslovak State Railways. 


General. 


In view of the length of their System 
from east to west (the Cheb-Prague-Jasi- 
na line is 1 280 km. = 795.4 miles long), 
the Czechoslovak State Railways have 
every reason for speeding up their servi- 
ces. Unfortunately the condition of the 
track is not favourable as a whole for 
high train speeds, owing to the many 
curves of small radius (curves of 300 m. 
= 15 chains radius are frequent on the 
main lines) and to the axle load being 
restricted to 16 tons, even on the main 
lines. 

During recent years, an endeavour has 
been made to improve the condition of 
the lines, especially of a number of lines 
of great importance. A programme, part- 
ly completed already, provides for re- 
laying the trunk lines with 50-kgr./m. 
(101 lb. per yard) rails, for a maximum 
axle load of 20 tons, the maximum speed 
being 120 km. (75 miles) an hour. The 
programme also provides for the reloca- 
tion of certain particularly difficult sec- 
tions as regards high speeds. Still higher 
speeds will be made possible at a later 
date. 

The cost of this programme is consi- 
derable and the time to complete it is 


VIilI—6 


long, for which reason markedly acce- 
lerated steam train services will only ma- 
terialise after some years. The country, 
however, needs faster services between 
the capitals of the three countries form- 
ing the Republic, i. e. Prague (Bohemia), 
Brno (Moravia) and Bratislava (Slova- 
kia). 

The present expresses take 5 h. 57 m. 
to 6 h. 36 m. for the 397 km. (246.7 
miles) between Prague and Bratislava. 
The intention was to reduce this time to 
about 4 1/2 hours and thus enable pas- 
sengers to easily make the return jour- 
ney between Bratislava and Prague in the 
same day, with sufficient time in Prague 
for business purposes. ; 

To this end, the Administration decid- 
ed to put into service a fast light railcar 
of a new design, carried on two bogies, 
with a 330-1.p. petrol engine, the axle- 
load not exceeding 11 tons, so as to make 
high speeds possible. Two vehicles were 
ordered, in 1934, from Messrs. Tatra, of 
Koprivnice (Moravia). 

These railcars were delivered in June 
1936, and after a series of trials, were 
put into regular service on the 13th July 
1936, the distance run daily being 794 
km. (493.4 miles). 
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the Czechoslovak State Railways. 


The fast service between Prague and 
Bratislava, worked by these new railcars, 
is known as the « Slovenské Strela » 
(Slovak Arrow). 

These services (one per day in each 
direction) are available only to passen- 
gers who have booked their seats in ad- 
vance. 


Type of engine : 
Number of engines: 2. 
Nominal w.p.: 165. 


Drive : 


Driver’s 


petrol, 4-stroke. 


Sousedik electro-mechanical. 


Maximum speed on the level: 130 km. (80.8 miles) 
an hour. 

Weight empty : 36 tons. 

Number of seats: 72. 

Heating : Hot water by 2 coke-fired boilers. 

Brake : Compressed-air clasp brake. 


compartment at each end. 


Description from the constructional 
point of view. 


Main features. 


The railear is carried on two long- 
Wheelbase bogies, one pair of wheels 
being driven and the other carrying only 
(figs. 1 and 2). The drive is electro-me- 
chanical. 


The following are the leading features and dimensions : 


Nominal power of each engine . 165 Hp. 

Fuel used Sys Petrol. 

Number of eylinders: 6 

Bore 140 mm. (5 1/27’). 
Stroke f 180 mm. (7 3/32’). 
Maximum number a r.p.m. 1 400 

Number of bogies 2 

Number of pairs of yieele per te ote Me acome 

Bogie wheelbase aa 415 m. (13’ 7 3/8”). 
Distance between bogie nee 18.50 m. (60’ 8 11/32’’). 
Diameter of wheels 920 mm. (38’ 1/4’). 
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Length of vehicle over buffers 
Overall width of body 

Weight of railcar empty 

Weight of railcar loaded 
Maximum axle load 

Number of seats 

Weight per seat... 
Maximum speed allowed 


The following are the most interesting 
constructional features : 


(1) Bogie (fig. 3). 


The one-piece forged steel wheels are 
mounted on axles of special steel. The 
inside part of the tyres is used as the 


BULLETIN OF THE INT. RatLwAy ConcRESS ASSOCIATION 


Avcust 1937 


25.10 m. (82’ 4 3/16’). 
2.85 m. (97 43/164). 
36000 kgr. (79 366 lb.). 
42580 ker. (93 873 1b.). 
11020 kgr. (24295 lb.). 
72 
591 ker. (1301 lb.). 
130 km. (80.8 m.p.h.). 


brake drum. The inside axles-boxes are 
fitted with roller bearings. The boxes 
on an individual axle are connected to- 
gether either by a tube surrounding the 
axle in the case of the carrying axle or, 
in the case of a driven axle, by a cross 
box stay housing the gears driving the 


axle. The boxes are attached to the bo- 
gie, both at the top or bottom by radius 
rods taking the torsion due to the acce- 
lerating or retarding forces. The top 
arms are reinforced by diagonals and the 
parallelogram so provided prevents the 
axles getting out of line. Laminated bear- 
ing springs are provided between the bo- 
gie frame and the axle boxes, one end 
resting on the bogie and the other on the 
above mentioned parallelogram. 

The bogie frames are made in the form 
of a lattice girder. The ends are con- 
nected together by pressed steel head- 


stocks reinforced by diagonal cross bear- 
ers and at the middle by the body bolster. 
The details are electrically welded toge- 
ther. 

There is no bogie bolster. 
centre merely acts as a guide for the 


The bogie 


body and carries no load. It is held in 
place laterally by rubber blocks, the body 
being prevented from lifting. 

The body rests on 4 rollers solid with 
the bogie frame. The weight of the body 
is not transmitted directly; there is an 
equalizer between the body bolster and 
the rollers, the underside of the equalizer 
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utomatically acting as the path of the 
ollers. The two ends of the lever house 
he coiled springs. The vibrations are 
lamped out by silent-blocks between the 
iogie bolster and the seats of the springs. 
Each bogie carries two compressed-air 
rake cylinders, each ¢arried on a sole 
ar. Each cylinder operates the clasp 
makes on both wheels on the correspond- 
ng side of the bogie. The brakes are 
ined with Ferodo and can also be operat- 
d by hand. 
The pivots of the radius rods connect- 
ng the axle boxes to the bogie frame 
nd the pivots of the rollers carrying the 
ody are oiled automatically by a lubri- 
ator operated by the vertical movements 
f the body. 


(2) Body. 


The body frame consists of drawn steel 
ubes, either circular or rectangular, with 
hin walls. The lower sills, sides and 
oof provide a rigid construction all parts 
f which carry their share of the load. 
‘he body is electrically welded through- 
ut. 

The sidewalls consist of the upper and 
ower side sills and the outside steel pa- 
elling. The inside lining consists of 
lywood covered with special fabric. The 
oof consists on the outside of riveted 
alvanised steel plating painted over. It 
3 lined inside with plywood covered 
ith fabric. Between the outside plates 
nd the inside wood panelling of the roof 
nd sides are four layers of « Alfol ». 

' The outside shape of the body has been 
ased on wind tunnel tests. At each end 
f the body are doors opening into a ves- 
bule giving access to the passenger and 
river's compartments. The driver’s com- 
artment not being used can be loaded 
ith luggage, etc. and be screened over 
y gratings. Each end also has a lava- 
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tory and hot water heating boiler. A 
swing door gives access to the passenger 
compartments. Each railcar has 2 se- 
cond-class compartments, one with 40 
seats, smoking, and the other 32, non- 
smoking. At the middle of the body a 
small corridor between the two passen- 
ger compartments gives access by sliding 
doors to the kitchen and pantry. 

The compartments are fitted up in 
such a way as to give an air of pleasing 
simplicity and repose (fig. 4). Though 
the space per seat is limited, the up- 
holstered seats are most comfortable and 
are fitted with head rests to make the 
journey as little tiring as possible. The 
seats are arranged to face one another in 
pairs on each side of the central corri- 
dor. Tables can be fitted between the 
seats for meals. 

Forced ventilation is provided. The air 
is driven through a duct along the cen- 
tre line of the roof and discharged into 
the compartment through adjustable ven- 
tilators. 

The lower part of the railcar, contain- 
ing the compressed-air reservoirs, accu- 
mulators, tool boxes, brake pipe and wir- 
ing is completely cased in by a demoun- 
table casing in aluminium. 

The railear is fitted with a dead man’s 
handle, so that the vehicle stops automa- 
tically if the driver fails. 


(3) Engines. 


The railcar has two driving sets. Each 
set consists of a petrol engine and trans- 
mission carried on the bogie through 
three-point elastic suspension. The ver- 
tical 4-stroke 6-cylinder petrol engine is 
water cooled. The radiators are arranged 
along the solebars. The cooling water is 
circulated by a pump mounted on the en- 
gine. 

The exhaust gases discharge through 
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Fig. 


a silencer on the bogie and escape above 
the roof. Each power set also includes a 
compressor, a lighting dynamo and va- 
rious auxiliaries. 


(4) Transmission. 


The Sousedik transmission is of an 
original design. It combines to a large 
extent the advantages of the electric drive 
— ease of regulation and progressive 
change of speed — and those of the 
mechanical drive — high efficiency and 
low weight — whilst avoiding a good deal 
of the drawbacks of the two systems. 

The petrol engine crank shaft carries 
at one end the stator of a specially de- 
signed generator, the rotor of which is 
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connected to the bogie driving axle 
cardan shaft. When the petrol e: 
is running the stator revolves at the 
speed whereas the rotor is only 
slowly, and at first revolves at a - 
lower speed than the stator. Th 
ference in speed between the two 
of the generator generates an el 
current which feeds an auxiliary tr 
electro-motor (fig. 5). The latter 
through gears at the same time 
rotor the cardan shaft and bogie di 
axle. When starting, the traction ~ 
drives the vehicle. The speed of ro 
of the rotor progressively increase 
the growing vehicle speed, as d 
power transmitted by the electro- 
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e couple between the stator and the ro- 
Z. 

The series excitation of this generator 
regulated by shunts. The acceleration 
f the vehicle therefore is due to the 


— Generator with electro-motor. 


Fig. 5. 


tion of both the rotor and of the trac- 
on electro-motor, the electrical losses 
sing reduced to the minimum. When 
e speed of rotation of the rotor ap- 
aches that of the stator (at about 80% 
the maximum speed) an electro-mag- 
tic disc clutch inside the generator 
uples the rotor and stator together to 
ve a direct mechanical drive. The 
ansmission being mechanical, the ge- 


To 
100 
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nerator no longer produces current, as 
there is no relative movement between 
the stator and rotor. As the electro-mo- 
tor, which drives through a free wheel, 
receives no current, it stops, 


The conditions under which the diffe- 
rent parts of the transmission work are 
indicated in diagram I in which : 


Np = power of the petrol engine supposed 
constant from 35 km. (21.75 miles) 
up to 130 km./h. (80.8 miles) an 
hour; 

= power transmitted by the electro- 
magnetic couple between the stator 
and the rotor; 

Neg = power transmitted by the current of 

the generator; 


Nem = power of the electro-motor; 
Nk = power at the cardan shaft; 
n = efficiency of the transmission. 
The following general relations are 
agreed : 
Np = Nes + Neg; 


Nk = Nes + Nem. 


In the diagram, in which Vp = 100 % 
= 1, we can put 7 = Nk from 35 to 130 
km. (21.75 to 80.8 miles) an hour, i. e. 


| 
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Diagram J. — Power curves. 
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in the speed range in which the prime 
mover works at full power. 

The efficiency of the transmission is 
80 % at 30 km. (18.6 miles) an hour 
and approaches 100 % (direct drive) at 
the maximum speed of 130 km. (80.8 
miles) an hour. 

A specially designed automatic device, 
which can be hand-operated as well, con- 
trols the clutch. This device works in 
conjunction with the acceleration lever 
and the centrifugal governor of the pe- 
trol engine, and is fitted on the driver’s 
control board. 

The power is transmitted to the driving 
axle through a secondary shaft with uni- 
versal joints to compensate the move- 
ments of the vehicle springs, and through 
bevel gears. 

Reversing is by means of a compress- 


ed-air operated clutch mounted on the 


driving axle. 
The leading features of the transmis- 
sion are : 


a) D. C. series-excited generator : 


Numbers pers calarel inner aienmnES, 
Power, hourly rate 52.8 kw. 
Power, continuous : 42.9 kw. 
Numbersofspolesi)s.0)) eG 


b) D. C. series traction motor : 
INfdtem ores Tee GP 5 5 4G gn 
Power, hourly rate 50 kw. 
Power, continuous 40 kw. 
INNO? OF WOES 6 5 o gs a ot 


The power of both the generator and 
the electric traction motor is low relati- 
vely to that of the petrol engine, as they 
are only used during starting. 


(5) Control. 
The two driving sets can be driven at 
the same time from each driver’s com- 


partment. If one set fails, the other set 
can haul the vehicle. 
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Results of trials. 


The principal characteristics of ¢ 
railear were ascertained by a series 
trials. The maximum speed over an ea 
road was 148 km. (92 miles) an hov 
The railear can attain a speed of 130 kn 
(80.8) an hour from rest in 175 seconc 
the initial acceleration being at the ra 
of 0.46 m. (1.5’) per sec. per sec. 


Diagrams II and III are speed/tir 
curves. In diagram III the curve a 1 
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Diagram II. — Starting curves of the «S+ 
Arrow » under full power. 
Note. — Vitesse en palier = speed on the le 
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sents starting on a rising gradient, the 
ctric drive being used up to 90 km. 
) miles) an hour. Curves b) and ¢) 
yw the change to mechanical drive at 
km. (45.4 miles) an hour and at 50 
. (31 miles) an hour. The starting 
tiod is therefore longer if the mecha- 
jal drive is used at low speeds. The 
ed of 130 km. (80.8 miles) an hour 
| still be sustained up a gradient of 
a 125, and 100 km. (62 miles) an hour 
1 in 71. The speeds allowed on down 
dients, in view of the maximum brak- 
distance of 700 m. (766 yards) are : 
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on a 1 in 100 down gradient, 130 km. 
(80.8 miles) per hour; 

on a 1 in 33 down gradient, 120 km. 
(75 miles) per hour. 

The petrol consumption of the two en- 
gines averages 490 grammes per km. 
(1.75 lb. per mile). 

The commercial speed over the full 
Prague-Bratislava run is about 82 km. 
(51 miles) an hour, an appreciable in- 
crease over the average of 70 km. (43.5 
miles) an hour with the fastest steam 
train. Next year, the time will be reduc- 
ed to 262 minutes and the overall speed 
will then be 91 km. (56.5 miles) per 
hour. 

The trials carried out with the new 
type of railcars on other main lines have 
been such that the prospects of extending 
their use are favourable. On the Bohu- 
min-Kosice (3854 km.) run, for example, 
the overall speed was 84 km. (52.2 miles) 
an hour, as compared with 60 km. 
(37.3 miles) an hour with the best steam 
trains. 

So far the trials have given good re- 
sults technically and from the point of 
view of the passengers, who appreciate 
more especially the steady running at 
high speeds. Consequently the services 
are very well patronised. 


[ 624.134. 1 & 624, 131.2] 


The horse-power of locomotives. 
Its calculation and measurement, 


by E. L. Dramonp, B, Sc, (Eng.), A. M. Inst. C. E., A. M. Inst. Mech. E. 


Following the publication, in the Fe- 
bruary 1936 Bulletin, of Mr. D1amonp’s 
article on the power of locomotives, the 
Deutsche Reichsbahn sent us the follow- 
ing letter, which completes certain pas- 
sages of the said article. We submit these 
interesting remarks to our readers’ at- 


tention. 


* 
% * 


In reviewing the development of the 
German test methods, Mr. DIAMOND re- 
ports that, at a Conference of German 
State Railway Engineers, at which Prof. 
LOMONOSSOFF was present, it was decid- 
ed to adopt the Russian testing method. 
Actually, it is during the Technical Ses- 
sion and the Railway Exhibition at Sed- 
din, in 1924, that some exchanges of 
scientific views took place with eminent 
foreign experts, including Prof. Lomo- 
nossoff. During these meetings, Prof. 
Lomonossoff also mentioned Prof. CzEc- 
zoTr’s method with an auxiliary engine. 

No official discussion on the proposi- 
tion took place, nor was any decision 
taken on the Russian method; moreover 
a long uniform gradient as found in 
Russia, did not exist in Germany. 


Mr. Diamond also stated that Prof. 
NORDMANN, in 1925, followed Professor 
Czeczott’s method and introduced the 
practice of employing an auxiliary en- 
gine. This was not a vital modification 
of the Czeczott method, but really a me- 
thod based on an entirely new principle. 
The brake-locomotive used in the Ger- 
man method obviously is not an assisting 
locomotive, but simply a means of pro- 


ducing train resistance, whereas in Pro 
Czeczott’s method the second engine 
only employed to regulate the tractit 
effort to haul the train which provid 
the main load. 

Neither was the method of using 
brake locomotive based on the Czeczo 
method; it was developed quite indepe: 
dently, as is shown hereafter. The cou 
ter-pressure brake was considered as 
very suitable additional brake whic 
could be used when working hea\ 
goods trains down heavy gradients, ar 
the quantitative effect of which was fir 
of all to be ascertained by tests. The tes 
on the resistance of the brake locomoti 
were carried out running down vario 
gradients, and according to the origi 
considerations. When carrying out t) 
tests with several types of locomoti 
with counter-pressure brake, in order 
get results more quickly than would — 
possible by a productive test down a g 
dient, followed inevitably by an imp 
ductive run up a gradient, the 1924/19 
tests, as suggested by Messrs. GUNTH 
Reichsbahnrat, and Kocn, Dipl. Ing,, | 
the Berlin-Grunewald testing static 
were carried out on easy down gradier 
and even on the level, and the gray} 
effect replaced almost entirely by 
tractive power of a running locomoti 
The very effective train resistance as 
presented by the brake locomotive s} 
gested to these two Engineers the i 
of reversing the test conditions, so t) 
the object of the test was not the br 
locomotive, but the train locomotive, 
brake locomotive merely having to 
duce the required variable train r 
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nee. This idea was introduced by Prof. 
ordmann in the programme of trials on 
nger level sections in order to deter- 
ine experimentally the power of the 
comotive at full boiler output in terms 
' the speed, subsequent to founded 
yubts having already been thrown on 
rahl’s theory on constants applicable to 
l types of locomotives as a result of 
sts already carried out. All the tests 
ade up to 1929 confirmed these doubts, 
id for this reason too the Reichsbahn 
lopted the experimental method in 
ace of uncertain calculations based on 
formula. The brake locomotive method 
ss been used on the Reichsbahn since 
e end of 1926 for low-speed engines, 
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and since the autumn of 1927 for high- 
speed engines, as standard practice. So 
far as we know the French railways 
also use the brake locomotive in their 
trials at constant speed and not a loco- 
motive marshalled in the train as in the 
Czeczott method. 

Although there is no reason why a 
railway should not use any sound scien- 
tific method borrowed from another rail- 
way, in the case in question, the German 
test. method was developed by the 
Reichsbahn on entirely independent 
lines. 


The General Management of 
the German State Railways. 


RECENT DEVELOPMENTS. 
IN RAILWAY PRACTICE. 


624. 132. 3 (.42) & 628. 252 (.42) ] 


New «Coronation» trains for the King’s Cross - Edinburg 
high-speed service, London and North Eastern Railway 


The London & North Eastern Railway 
Company were pioneers in the provision 
of high-speed « limited » trains in Great 
Britain, and in extension of this policy 
are introducing new high-speed services 
between King’s Cross and Edinburgh, 
which commenced on July 5th, 1937. 

The trains, which bear the name « Co- 
ronation » by permission of H. M. The 
King, run daily from Monday to Friday 
in each direction, leaving King’s Cross 
at 4. p. m. and Edinburgh at 4.30 p. m., 
the journey in either direction being ac- 
complished in six hours at an overall 
average speed of 65.5 m. p. h. 

. The train from London to Edinburgh 
makes an intermediate stop at York, pro- 
viding connections with the Yorkshire 
cities. The up train in the opposite direc- 
tion stops at Newcastle to provide a fast 
evening service from Newcastle and dis- 
trict to London. 

The high average speed is maintained 
by running at fast speed up hill and not 
by excessive speeds on falling gradients. 


The train from London to Edinbu 
covers the distance of 188 miles to Y 
at an average speed of 71.9 m. p. h. 

Entirely new locomotives and roll 
stock of striking design have been by 
for this service at the Doncaster Wo} 
of the Company, to the designs of | 
Chief Mechanical Engineer, Sir N 
Gresley, C.B.E. to whom we are inde 
for the present information. 

The trains are streamlined and the 
terior is practically flush from en 
end; the front of the engine is shaq 
to reduce head resistance and to fa 
tate air flow; the spaces between the} 
dividual carriage bodies are covered 
india-rubber fairings and the sp@ 
between the wheels by steel fairi 
whilst the end observation car is sha 
to complete the streamline form of 
whole. 

The method of streamlining ado 
causes the least disturbance to’ pas¢ 
trains, whilst at the same time proviG 
in the case of the engine an excel] 
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smoke raising device, and in the case of 
the tail car a form of streamlining which 
offers the least resistance to both head 
and side winds, and is based on the re- 
sults of extensive tests carried out at the 
National Physical Laboratory. 

The formation of the train is shewn 
on the diagram. 

The chief characteristics of the five 
streamlined locomotives which have 
been built to operate these trains are si- 
milar to the « Silver Link » type which 
was designed to haul the « Silver Ju- 
bilee » express and which has been such 
an outstanding success (1). The engines 
are painted in Garter blue with stainless 
steel lettering and mouldings, the wheels 
being painted coronation red and the 
tyre rims left bright. 

The engines have been named as fol- 
lows 
« Dominion of Canada » . . No. 4489 
« Commonwealth of Australia » No. 4491 
« Dominion of New Zealand » No. 4492 
« Union of South Africa » . . No. 4488 
« Empire of India » . No. 4490 


(1) See Bulletin of the Railway Congress, 
November 1935, p. 1299. 


By permissiecn of the respective Go- 
vernments, the armorial bearings of each 
country have been displayed on the cab 
of the engine concerned, and in the case 
of « Empire of India » an emblem com- 
prising a plain shield with the Star of 
India surmounted by the Imperial Crown 
has been shewn. The engines are further 
distinguished by the fact that the whistle 
of « Dominion of Canada » has been spe- 
cially sent from Canada by the Canadian 
Pacific Railway Company and has, of 
course, the distinctive note of the whis- 
tles heard in that country, whilst in the 
case of « Union of South Africa » a 
whistle as used on the South African 
Railways has been fitted. 


The leading dimensions are as fol- 
lows : 


Length over buffers. 71’ 0 3/8”. 
Weight in working 

order . 167 tons. 
Boiler pressure . 250 Ib. per sq. in. 
Diameter of driving 


wheels. sR 
Cylinder diameter .18 1/2”. 
Stroke. : 5 AW, 
Tractive effort . 35 500 Ib. 
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OCPEN THIRD. 
42. SEATS. 


KITCHEN THIROS 


iS SEATS 


L 
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TE fen a uuee 
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— 


yl 


He 56-25 


The corridor tender follows the gene- 
ral scheme of streamlining and carries 
8 tons of coal and 5000 gallons of water. 


Each train comprises nine vehicles 
weighing 312 tons, the total length over 
buffers (including the engine) being 584 
feet 2 inches. 

The vehicles are of the open saloon 
type and are arranged as four pairs of 
articulated twin cars with a streamlined 
observation saloon at the rear of the 
train. The formation when leaving 
King’s Cross is as follows : 


Engine 


Brake third 
Open third 


Kitchen third 


Open third 
Open first. 
Open first. 
Kitchen third 


Open bk. third . 
Observation car. 


Seats. 


24 
42 
15 
42 
24 
24 
15 
30 
16 


Vicon 
acme il 
Formation of train 
Weight. 
TRACEHO! 
62a See: 
ree it Pe 
ay IL 
ey As, al 
be AKG 
Si 0 0 


hell 
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1 Edinburgh service. 


Each articulated body is 56’ 2 1/2” 
long, whilst the observation car is 51’ 9” 
over body, the width of each car being 
9 0” over mouldings. 

Seats are provided for 48 first-class 
and 168 third-class passengers, exclud- 
ing the observation car in which acco- 
modation cannot be reserved and in 
which meals will not be served. 

The exterior finish of the train is of 
striking character, the upper portion of 
the body side being in Marlborough blue 
and the lower portion in Garter blue. 


Synthetic paints have been employed 
throughout. The window frames, exte- 
rior mouldings and fittings are of stain- 
less steel. The roof is painted aluminium 
and the bogies and bottom skirting are 
finished black. The bodies of the vehi- 
cles are teak framed and are panelled 
with steel plates. 

To ensure a quiet interior the whole 
of the body sides and roof are insulated 
with asbestos acoustic blanket. Special 
attention has been given to the floors. 
In addition to a 1/2” sheet of sponge 
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Point to point mileages, running times and speeds. 
King’s cross, York and Edinburgh. 


eee 


Point to point. 
Distance from j 
King’s Cross. Station. Time, Distance, | Speed, 
Miles  chns. p- m.} minutes. | miles chns.} m.p.h. 
Monee) (Cosh 4 6 5 4 Kye aos 

17 54 1/2 Mattield = . 6 « © = pass. 4.18 el/ 2 Sel 2a li ote Ly 57.3 

31 ie 3/4 aula, 5 6 3 6 4 < « 4.29 1/2) 11 14 19 1/4 ide 

58 69 3/4 Elwemeanmeckyal 5 5 5 5 & > 4.48 1/2| 19 26 76 85. 
76 29 [ReeINOROY, 5 » “ooo > i, as VARA as 17 +39 1/4 70. 
IOs skh W/2 CheidMns Go ob be > 5.27 1/2) 24 29 ff 41/2 12.0 
120 8 1/4 | Newark. . . .. « = | 5) 6.g991725 12 i4 5Y 3/4) 733 
138 49 1/4 Jmol, 856 6 6 6 5 < » 5.04 1/2) 15 18 41 74. 
155 77 Doncastera i ae > 6. 8 1/2) 14 17 27 3/4 74.3 
160 16 SInewnOlbie 5 o 6 © > 6.12 1/2) 4 4 19 63.5 
174 25 Selby2e ae ta uhs beable ars >» 6.24 ye Le 9 73.6 
188 11 York. ae on 13 13 66 63.8 
210 27 DAIS KG cps eee ie ae oe DSS epee (roles /-2 ihe Lael ell he 61.8 
Pils) 7 Northalllertons- ames > eS Wee (ao) 66.4 
232 21 Danrlino tony es ay) > 20 12 1/2 | 14 14 68 
was 0) erry nig eee > 1.33 12 [20GS 64.25 
254 24 IDTRANENN 6 5 6 90 Ge » 7.45 12 9 15 45.9 
268 27 WENCH, 6 95 o a » 8. 0 15 14 3 . 56.1 
284 77 IMorpebhin al: .amee eee > 8.21 21 16 50 47.5 
303 16 AMATINCTNIN, 5 5 So © > 8.37 16 Iss) 68.4 
319 79 Beltord’s 3) 0 (sett es > 8.51 1/2) 14 1/2 | 16 63 69.5 
B30) | PAI Berywilckas ys a ne > GB). 1) is} ye |) Iksy BAS} 68.2 
336 29 Marshall Meadows. . . > ee Y/N aly it Pe 41. 
346 49 IRVEERHOME oom Sg id . O- 8 > 9.17 OS 2a el O20) 58.5 
351 49 (CAPMIRINORE . a o a ce >» 9.22 5 HO 60. 
363 49 IDEN 5 6 a eS > 9.32 10 iO) 12. 
375 39 Drem pera... hee ae > el ee ey aye al 240) 72.6 
379 49 Ie 4 5 by 6 a > 9.45 1/2) 4 4 40 67.5 
386 57 Monktonhally 9 va. > Sol) L/2i" 6 Tes 71 
389 69 Portobello. .. .. . . «| 98) )OI55 30/2", se 54, 
392 69 Hidinburgh. . . . . . jarr. 10. 0 5 3 oo 36. 


King’s Oross-York : 188 miles 11 chns. in 2 h, 37 m. Average speed = 71.9 m.p.h. 
York-Edinburg ; 204 miles 58 chns. in 3h. 20 m. Average speed 
King’s Cross-Edinburgh :; 392 miles 69 chns. in 6 hrs. 


= 61.4 m.p.h. 
Average speed = 65.5 m.p.h. 


.UGUST 1937 BULLETIN OF THE INT. RAatLwAy CONGRESS ASSOCIATION 1803 


Point to point mileages, running times and speeds. 


Edinburgh, Newcastle and King’s cross. 


Be ck froin Point to point. 
eoubargh, oe Time, Distance, Speed, 
pores chins. p- m.} minutes. }miles chns.| m.p.h. 

Edinburgh. . .. . . |dep. 4.30 

Bie 0, Portobello; =.) : | - |pass, 4:34 17/2) 4°1/2 SO) 40, 

6 12 Monktonhali= 5 9% =. > 4.38 onl/f2 a2 54 
13 20 Loneniddry . .. . . > 4.44 6 q 7 
17 +60 Demme eto ace on > 4.48 4 4 40 67.5 
29-20 IBY GERES os eee ees > Aik / 2 L/S ll 40 72.6 
41 20 Cramtshousem ae nee): > 5.10 1/2] 13 12) 0 55.5 
46 20 Reston wees) ase » 5.15 4 1/2 By 66.7 
56 40 Marshall Meadows. . . | » HS 2H th Ie || IO 72.3 
57 42 BOL WiCkK@amm toe ae. | » 5.25 iy 1 2 4] 
A 76) Belfordaig 2s «sco 6 > BS 1/2) Us Wey |) iss 2S 68.2 
89 53 Mims 5 5 5 3 ow yh 5.53 eh | 1K OR 69.4 
107 72 Morpeth 5 ee > 6. 9 16 18 19 68.5 
124 42 Newcastle. Pe Me 21 16 50 47.5 
138 45 DUANE 4 5 5 6 6 o ihetsch Chel ay IRS eee) 45.5 
147 60 itsievailllh:, 25 5 “ao -s > Bo Le Uy) 9 15 55.1 
160 48 IDEN 2 5 6 6 « > (falls) Tal Wy |) BR ats! (Vf all 
174 62 Noadanlicnar 5 oc 6 « | 7.26 13 14 14 65.5 
182 42 ihinskeeee Meee ee |S poe 7 7 60 66.4 
204 58 NEOs CS <a cao oe a » 7.53 20 226 66.6 
218 44 Selb yaaa fas «quest: > 8.07 14 13 66 59.3 
a2) O38 SMM 5 6 5 o & > SL Se 2 eI) 2514 9 73.7 
B36 72 DONA, G5 6 om a i) SD §.22-1/2)| 4 4 19 63.6 
254 19 3/4 RetiOndyee Si eocme > 8.36 1/2} 14 (ee 2 (3/45) aie 
272 60 3/4 NEG § G6) olen ic » 8.51 1/2) 15 18 41 74.1 
287 32 1/2 Caran, Co Gg oe 2 2 > ee) 2) ale 14 51 3/4 73.3 

(316 40 ReterDOcomen. fale p> 5) > 9.27 230/220 at fz: 74.4 
(333 «79 1/4 leLMMEDNGCON g po 3 o | ® 9.42 15 ly Bees || {AO} 
(360 75 1/4 Bhima ‘© oll % S 10s & 21 Ai 1G Hit 
375 14 1/2 IsERONGL Ae Ga = >» 10.14 11 14 19 1/4 76.25 
392 69 icmaers) (CHORE, 5 6 Go ewe — IESXD 16 17 54 1/2 66.3 

oe 

-Edinburgh-Newcastle : 124 miles 52 chns. in 2 hours. Average speed = 62.4 m.p-h. 
Newcastle-King’s Cross : 268 miles 34 chns. in 3 h. 57 m. Average speed = 68.0 m.p.h. 


‘Bdinburgh-King’s Cross : 392 miles 75 chns. in 6 hours. Average speed = 65.5 m.p.h. 
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arubber under the carpet and hair 
between the floorboards, the whole 
qe underside of each vehicle has been 
lated by means of sprayed asbestos 
dorted on dovetailed steel sheeting. 
sound proofing has been further en- 
ced by the interior finish employed, 
whole of the inner walls and ceil- 
being covered in Rexine. The win- 
‘s are formed of double glass with 
insulating space between. To ex- 
e noise at the articulated ends the 
sways are lined with felt. 

1e bodies are mounted on steel un- 
rames which have been fabricated 
neans of electric welding and com- 
ible riding has been ensured by the 
ision of compound bolster bogies. 


Pressure fed grease lubrication has been 
provided at all articulated couplers, bo- 
gie pivots and friction blocks. Pullman 
vestibules and buckeye couplers are fit- 
ted im accordance with the usual 
L.N.E.R. practice. The indiarubber fair- 
ing between the bodies was supplied by 
Messrs. G. Spencer Moulton and is fitted 
with a small initial tension and secured 
permanently by screws to the twin ends 
of the carriages. At the outer ends of the 
vehicles. the indiarubber is held on a 
series of studs and secured by a steel 
band extending over the roof. An ar- 
rangement of clips enables the band to 
be released and the indiarubber detach- 
ed very quickly when the carriages are 
separated to enable the tail vehicle to 
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be reversed at the end of the journey 
and for periodical examination of the 
automatic couplers. 

The whole of the seats on the train 
can be reserved and every effort has 
been made to provide the maximum pos- 
sible comfort for the individual passen- 
ger. The arrangement of the interior of 
the train is quite new and provides the 
privacy usually associated with compart- 
ment carriages, whilst retaining the ad- 
vantages and spaciousness of open vehi- 
cles. The first-class saloons have been 
divided into sections by means of par- 
titions, each section seating four passen- 
gers, two on either side of a central gang- 
way, but no doors are provided except 
at the ends of the vehicles and between 
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« smoking » and « non-smoking » S€ 
tions. The ‘provision of ornemeni 
screens projecting from the partitia 
gives an alcove effect. 

It will be seen from the layout of t 
train that no separate restaurant- 
accomodation is provided and each pi 
senger can, therefore, take his meals 
the seat which is allotted for the jo; 
ney. 

The arrangement of the first-class 
bles and seating is novel as far this cov 
try is concerned. Fixed tables are pj 
vided and the chairs are arranged} 
swivel, enabling the passenger to sit I 
mally at the table at meal times and/ 
turn away from the table when so de# 
ed. The tables are specially shaped} 
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ithe swivelling chairs and the tops 
covered with glass under which tap- 
+ is placed to tone with the general 
me. 

te decoration of the coaches reflects 
irked advance on conventional prac- 
\though the design belongs to no pe- 
‘or style in art. It is quite original 
ihas been designed for the L.N.E.R. 
jpany by Mr. Murray Adams Acton, 
fessrs. Acton Surgey Ltd., 3, Bruton 
it, London, W. The decorators have 
javoured to make the interior of each 
+) harmonious and refined in a dif- 
it manner, and whilst each scheme 
; upon simplicity and restraint and 
bination of complementary colours 


Hts effect, no attempt has been made 


BULLETIN OF THE INT. Ramway Concress ASSOCIATION 


1807 


—— 


i. | 
; | 


Sree SRY 


to disguise the main structural lines of 
the coaches, but rather to add emphasis 
to them. The decoration applied to the 
walls extends to less than half their 
height in order to express the maximum 
amount of space in the area available. 
Ornament has been used with great care 
and moderation. It is small in scale so 
as not to obtrude too aggressively upon 
the scheme as a whole. 

The decorative effect has largely been 
obtained by developing the design and 
colours of certain modern materials 
which have not been used previously in 
similar combinations. 

The originality of the schemes pre- 
cluded the use of more or less standard- 
ised designs of fittings. These small 
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fittings, such as racks and lights, have 
been specially manufactured and de- 
signed in materials to suit the character 
of the decoration. 

The freshness and pleasant atmosphe- 
re of the colour schemes, and the rest- 
fulness of the seating and planning, in 
conjunction with the installation of a 
modern form of air-conditioning, provi- 
des a remarkable advance and improve- 
ment in travel comfort. 

The details of the decoration in each 
of the first-class saloons are given be- 
low. 

The first coach largely replies for its 
effect upon the blending of subtle sha- 
des of atmosperic colours, and is lined 
with Rexine, the surface of which has 
a texture giving a fine stippled effect 
in a green colour. The tones of green 
selected were specially matched and 
prepared in the Rexine by Messrs. Impe- 
rial Chemical Industries Ltd. The walls 
are decorated by the application of pa- 
nels and ornemental features in Alumi- 
lited aluminium and the panels frame 
an entirely new form of treatment for 
the Rexine developed by Messrs. Acton 
Surgey Ltd. by the introduction of a spe- 
cial process of embroidery. A plain 
Alumilited finish is also employed for 
the aluminium architraves at the door- 
ways and for the decoration of the 
screens on each side of each doorway 
opening. The chairs are upholstered 
in green uncut moquette, each chair 
being finished in scarlet braid. The 
carpet is of green employing a small 
trellis pattern picked out in scarlet. 
Each window is framed in black ebonis- 
ed woodwork and is provided with cur- 
tains of silk brocade suspended beneath 
the net rack. The rack is of aluminium, 
designed to harmonise with the rest of 
the compartment and incorporates a 
light fitting at each end to give an in- 
‘dividual light to each passenger. A 
further lamp in an Alumilited alumi- 
nium fitting is provided in the centre of 
each section. 
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In the other coach, there is a very u 
usual scheme of decoration consisti 
of ornemental silver nails with decor: 
ed heads forming a frieze, used in co 
junction with the aluminium mouldir 
The doors are likewise heavily studd 
with these decorated silver nails. T 
Rexine in the lower portion of this 
hicle is of a very dark green shac 
whilst the upper portion of the wa 
and the ceiling are covered in crea 
Rexine. 

The third class saloons are divided ] 
cross partitions into sections of si 
twelve or fifteen passengers each. T! 
upper portion of the walls and the ce 
ings are covered in stone colours 
Rexine and the lower portion in Rexi: 
having a shagreen finish. The junctic 
is covered with an ornemental alun 
nium fret, the Rexine under portio: 
of the fret being picked out in crimso 
The doors which are of the dark 
Rexine are outlined in crimson and ¢ 
corated in aluminium. The uphols@ 
is of fawn uncut moquette whilst gre) 
carpets are provided mounted as in i 
first-class saloons on sponge rub 
1/2” thick. Four passengers are sea 
at one side of the gangway and two 
the other in each section, and to fac} 
tate movement in and out of the la 
seats the double tables are Be 
with hinged side flaps. 

Lighting fittings similar to those | 
the first-class compartments are provj 
ed, one lamp being fitted in each pw 
senger section. 

In order to facilitate the service 
meals to all seats in the main port 
of the train, two kitchens have been 7 
vided each equipped with electric co 
ing apparatus of the most modern t 
specially designed for this service 
Messrs. J. Stone & Co., and supplied§ 
Messrs. Henry Wilson & Co., of Li 
pool. The equipment in both kite / 
is identical and consists of the 
cooking range, comprising roasting 
steaming ovens, two grills and a boil 
table having four hot plates. A sepa) 
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h fryer is also provided and a vege- 
dle boiler is arranged near the elec- 
cally heated sinks on the body side. 
1 automatic water boiler including cof- 
> and milk urn, manufactured by 
assrs W. M. Still & Co., is arranged 
yngside the hot cupboard on the corri- 
r partition and an automatic refrige- 
tor, having separate compartments 
r iced wines, butter, cheese and ge- 
ral provisions, is also fitted. 
The necessary power is obtained from 
o 10-kw. axle-driven generators sus- 
nded under each kitchen car in ac- 
rdance with the L.N.E. standard prac- 
e, and supplies power at 180-220 volts. 
1 Exide-Ironclad double battery of 
() ampere-hours capacity is provided 
| each car for use when the train is 
inding. 
The usual pantry accommodation is 
vided and in this connection it 
uld be noted that the table linen, 
uss, crockery and silver is of distinc- 
‘e design in keeping with the special 
racter of the train. 
A particular feature of the whole train 
the wide corridors and ample cir- 
ating space at the ends of the carria- 
5, permitting easy circulation of pas- 
gers joining and leaving, and recog- 
ing that passengers travelling on 
‘se trains will take more luggage than 
it required for shorter journeys, lug- 
ye racks have been provided in the 
cious entrance vestibules and addi- 
nal accommodation has also been pro- 
led in the tail car. 
Che first-class lavatories are decorat- 
in stippled green Rexine, coloured 
shbowls and hoppers being provided 
match. The fittings are chromium 
ted and a full-length mirror is also 
ed. The hot water apparatus is heat- 
by means of steam in the winter 
e, whilst in the summer, heat is ob- 
zed from an immerser heater sup- 
2d from the train lighting dynamos. 
floor is covered with Korkoid to 
ch the walls. 
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The third-class lavatories are fitted in 
a similar manner, except that the pre- 
vailing tone is yellow. 

The train is fitted throughout with a 
system of ventilation and heating sup- 
plied by Messrs. J. Stone & Co., by 
means of which filtered air, heated to 
a comfortable temperature and_ ther- 
mostatically controlled, is introduced 
into the carriages at floor level and ex- 
tracted through grilles in the lighting 
fittings in the roof. Ducts leading to 
large extractor ventilators enable the air 
in each vehicle to be completely chang- 
ed every three minutes. Direct ventila- 
tion is also obtained by means of a slid- 
ing shutter ventilator above each side 
window. 

One of the most interesting innova- 
tions of the train is the provision of a 
fully streamlined end and advantage has 
been taken of this feature to provide an 
observation saloon fitted with a settee 
and comfortable armchairs, from which 
passengers who so desire may for a time 
obtain a view from the rear as the train 
proceeds. 

The sides and ceiling of this saloon 
conform to the streamline shape of the 
exterior, large windows being provided 
at each side. Particular attention has 
been given to the design of the windows 
in the streamlined end of the car, which 
are moulded to the curve of the end 
over the full width of the vehicle and 
are made of the special type of glass 
substitute known as « Perspex », sup- 
plied by the Imperial Chemical Indus- 
tries, which is unbreakable and is now 
being used extensively for the windows 
of aeroplanes. 

The guard’s compartments at both 
ends of the train are fitted with electric 
food heaters and the necessary switches 
for the control of the electric lights 
throughout the train. Screens are pro- 
vided in the luggage compartments to 
ensure an unobstructed passage down 
the van for passengers wishing to visit 
the observation car. 


NEW BOOKS AND PUBLICATIONS. 


The Universal Directory of Railway Officials and Railway Year Book. 


43rd Annual 


Edition 1937-1938. — London, The Directory PusiisHine Co. Lip., 33, Tothill Street, 
Westminster, S. W. 1; 588 pages (8 1/2 in. x 5 1/2 in.). Price: 20 sh. net. 


The new edition for 1937-38 of the 
Universal Directory of Railway Offi- 
cials and Railway Year Book is now 
ready. The lists of railway officers and 
statistical information have been revised 
and proofs submitted to and checked by 
the Railway Administrations throughout 
the world. 

This Directory is of great value to 
Railway Administrations in connection 
with correspondence, and to Engineers 
and Manufacturers doing business with 
Railways. 

The general arrangement of the book 
is on a geographical basis, and the order 
in which they appear has been selected 
so as to group all the railways in the 
United Kingdom, the British Colonial 
Empire and the Dominions in sequence, 
followed by the railways of foreign 
countries in which important British 
interests are held, and lastly, the rail- 
ways of other foreign countries. On 
this principle the general arrangement 
is as follows : 
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Report by Messrs. DUMAS and LEVY on Question IV 
(Paris Congress, 1937). 


Page 1466/224 (Table) 
Instead of : 


2 Corpet-Louvel 


Klee. Jeumont. 


Read: 


2 Corpet-Louvel railcars, with two 250-H.P. diesel engines (Frichs licence) (State). 
54 (53.7) 


Elec. Hillairet, 
Titan licence, 


Copenhagen. 


120 (75) 8 


railears with two 250-H.P. Prichs diesel engines (State). 
120 (75) | 8 | 54 (53.1) 


Great Britain. 

Northern Ireland and Irish Free State 

British Colonial Empire. 

India. 

Australia. 

New Zealand. 

Canada and Newfoudland. 

Africa. 

Argentina. 

Brazil. 

South America( other than Brazil an 
Argentina). 

Europe. 

Asia. 

United States of America. 

Central America. 


| 

) 

| 
Then follows other general railwé 
information. For ready reference pt 
poses, at the end of the volume will 
found three indexes: (1) an index 
countries, (2) a general index coveri| 
all railways and official entries toget 
with the statistical and other infor 
tion section, (3) a personal index 
railway officials. 
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